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March 18, 1992 


Docket Officer 
Docket No. H-122 
Room N—2625 

U.S. Department of Labor 
200 Constitution Avenue, N.W. 

Washington, DC 20210 

Dear Sir or Madam: 

Re: Occupational Exposure to Indoor Air Pollutants— 

Request for Information 

Enclosed herewith are comments submitted on behalf of 
the Philip Morris family of companies (hereinafter Philip Morris 
or the Company) regarding the above-referenced matter. We 
appreciate the opportunity to comment in this proceeding and look 
forward to participation in subsequent rulemaking activities, in 
the event the Agency determines that such action is warranted. 

The Philip Morris submission consists of three parts. 
First, because of the length of our overall submission, we have 
provided an Executive Summary of our comments in order to facilitate 
Agency review. This Executive Summary is appended as an attachment 
to this transmittal letter. Second, we have provided a response 
to the OSHA Request for Information (RFI) background section. 

This response includes a specific section addressing the 1986 
Surgeon General's Report, the NIOSH Current Intelligence Bulletin 
on ETS, the EPA draft risk assessment, and other risk assessments 
regarding ETS, as well as a glossary of terms used in our response. 
Third, we have provided substantive comments in response to OSHA 
RFI Questions 2a(i), 2a(ii), 2a(iii), 2a(iv), 2d, 3, 5, 6, 7, 8, 

11, 12, 13, 14, 15, 16, 17, 18, 19, 20, 21, 23, 24, 25, 26a, 26b, 

29, 33, 34, 35, 36, 37, 38, 39, 40, 41, 43, 45, 46, 47, 48, 49, 50, 

51, 54, 55, 56, 61, 62, 63, 64b, 65, 66, 67, 68, 71a, 72, 73, 74, 

75a, 75b, 76, 78, 85a, 88, 89, and 92. 
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Docket Officer 
March 18, 1992 
Page 2 


We are committed to working in a constructive and 
cooperative manner with OSHA in this proceeding. We believe that 
if OSHA is presented with relevant data, if it views the data 
completely and fairly, and if it takes the opportunity to observe 
the various working environments to which its regulatory decisions 
will apply, the Agency will be in the best possible position to 
make a decision which protects worker health and safety without 
placing unwarranted burdens upon American businesses and without 
unnecessarily intruding on the rights of workers. 

Philip Morris Companies Inc. is the largest consumer 
packaged goods company in the world, with major tobacco, food and 
beer operations. The Company's operating subsidiaries include 
Philip Morris Incorporated (U.S.A.), the largest cigarette company 
in the United States? Philip Morris International, the leading 
United States exporter of cigarettes; Kraft General Foods, the 
largest food company in the U.S. and the second largest in the 
world; and Miller Brewing Company, the second largest brewing 
company in the world. These companies produce brand name products 
such as Maxwell House, Sanka, Jell-O, Post, Kool-Aid, Marlboro, 
Entenmaim's, Kraft cheeses, Parkay margarine, Oscar Mayer, Louis 
Rich, Breyers, Birds Eye, Cool Whip, Miller High Life beer, and 
Lite beer. The Company's interests in this matter are (1) as an 
employer of approximately 166,000 employees of whom approximately 
100,000 work in the United States, (2) as the owner and/or manager 
of over 1,000 buildings, and (3) as the largest manufacturer and 
exporter of cigarettes in the United States. 

We recognize the complexity of the issues relating to 
OSHA's comprehensive consideration of indoor air quality as 
reflected in its Request for Information. We also recognize the 
concerns of some individuals and organizations regarding the. issue 
of environmental tobacco smoke (or, as it is referred to in the 
Request for Information and will be referenced in the remainder of 
this submission, passive tobacco smoke [PTS]). We are aware that 
some people may find smoking objectionable in the work environment. 
We acknowledge the rights of all employees, and encourage the 
accommodation of both smokers and non-smokers through tolerance, 
common sense, and courtesy. 

As the Agency undertakes its review of the volumes of 
data which have already, and will be, submitted in response to its 
Request for Information, we urge it to do so in a fair and impartial 
manner, and not to allow issues of personal preference or bias to 
affect its scientific and technical judgment. We urge the Agency 
to make decisions that are well-supported by a fair interpretation 
of the relevant data. 
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We again thank you for the opportunity to provide our 
comments on this issue and offer to assist the Agency further in 
its deliberations. We look forward to the process. 

Sincerely, 

CONSTANGY, BROOKS & SMITH 


By:___ 

Patrick R. Tyson, Esquire 
2400 Peachtree Center Building 
230 Peachtree Street, N.W. 
Atlanta, Georgia 30303 
(404) 525-8622 
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I. INTRODUCTION 

On September 20, 1991, the Occupational Safety and Health 
Administration (OSHA) published a Request for Information (RFI) 
concerning "Occupational Exposure to Indoor Air Pollutants" in the 
Federal Register. 56 Fed. Reg. 47892 gfc sea . (1991). The stated 
purpose of this RFI is to gather data so that OSHA could determine 
"whether regulatory action is appropriate and feasible to control 
health problems related to poor indoor air quality." 56 Fed. Reg. 
47892 (1991) . In examining this central issue, OSHA has requested 
information concerning the health effects of poor indoor air 
quality, ventilation system performance, and "specific indoor 
contaminants such as passive tobacco smoke (PTS), radon and 
bioaerosols" and "their relative contribution to the overall 
degradation of indoor air quality as well as associated health 
effects and methods of exposure assessment and mitigation." 56 
Fed. Reg. 47892 (1991). 

Despite the Agency’s stated central objective of 
examining all aspects of indoor air quality in determining whether 


1. This portion of the Philip Morris submission to Docket No. H- 
122 is intended only to summarize some of the critical points 
more fully discussed in its specific responses to the 
individual Request for Information inquiries. References 
within this Executive Summary are to the full text of the 
Company's responses to those individual questions. 
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regulatory activity is warranted, we anticipate that a number of 
individuals and organizations will use the comment mechanism solely 
as a forum to vent their objections to passive tobacco smoke. 
This limited focus ignores significant contributors to indoor air 
quality problems and, in effect, argues that a ban on PTS will 
"solve the indoor air quality issue." As will be outlined in this 
summary and addressed fully in the appended substantive responses 
to the RFI inquiries, the relevant studies that have examined the 
role played by PTS on indoor air quality in the workplace 
environment have demonstrated that this role is minimal. 

II. THE ROLE OF PASSIVE TOBACCO SMOKE IN INDOOR AIR QUALITY 

A. Distinguishing PTS from Other Types of Tobacco Smoke 

Before reviewing the scientific literature on "sick 
building syndrome" and the epidemiologic studies on health effects 
claimed to be associated with various substances (including PTS) 
found in many workplace indoor air environments, it is important 
that a clear understanding exist about the differences among (1) 
passive tobacco smoke (PTS) (often referred to in the literature 
as "environmental tobacco smoke" or "ETS"), (2) sidestream smoke 
(SS), and (3) mainstream smoke (MS). As discussed below, PTS is 
different in both quality and quantity from MS and SS. 


- 2 - 
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PTS is an aged and dilute mixture of sidestream smoke 
(the .smoke from the burning end of a cigarette) and exhaled 
mainstream smoke (the smoke to which the smoker is exposed). PTS, 
a dynamic, ever-changing mixture which dissipates and undergoes 
chemical reactions and physical change as it ages, differs both 
chemically and physically from MS and SS. There is no single 
definable. reproducible character! sable entity ..known ■as.-PIS ♦ 2 

Studies indicate that PTS constituents are hundreds to 
thousands of times more dilute than either SS or MS. As a result, 
concentrations of PTS constituents often fall below detection limits 
of current scientific measurement techniques. (See Responses to 
Questions 2a(iii) and 35.) In addition, as PTS ages, a number of 
physical and chemical changes take place. As they age, matter 
evaporates from PTS particles, the particles also coagulate and 
increase in size, and chemical compounds transfer between the gas 
and particle phase of the smoke. Decay patterns for constituents 
of PTS vary over time and are dependent upon physical conditions 
in the environment. 

PTS is not equivalent to either SS or MS. Yet, many 
studies employ sidestream/mainstream smoke comparisons, ostensibly 
to demonstrate the kind and quantity of constituents involved in 

2. Baker, R. and Proctor, C., "The Origins and Properties of 
Environmental Tobacco Smoke," Environ. Inti. (16): 231-245, 

1990. 
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exposure to PTS. These comparisons are misleading. (See Response 
to Question 2a(iii).) As was conceded in the 1986 National Academy 
of Sciences/National .. Research-Council--Report on PTS: 


Because the physicochemical nature of ETS, MS, 
and SS differ, the extrapolation of health 
effects from studies of MS or of active smokers 
to nonsmokers exposed to ETS may not be 
appropriate. 3 


b. P TS . and _ si g k - . B ui l ding- SyB .flr.QBs 


•'Sick building syndrome" is generally characterized by a 
number of non-specific complaints which building occupants relate 
to conditions (usually the air quality) in the building. These 
complaints include headaches, nausea, coughs, sore eyes and 
breathing difficulties. Given the visibility of PTS, it is often 
initially identified as the cause of these complaints and symptoms. 
Its presence, however, is frequently an indication of poor 
ventilation, which results in the accumulation of many other indoor 
air components that may actually be associated with adverse 
effects. A review of a large number of actual "sick building" 
investigations reveals that PTS is correlated with complaints in 
only two to five percent of all sick buildings investigated. 

3. Committee on Passive Smoking, Board of Environmental Studies 
and Toxicology, National Research Council, National Academy 
of Sciences, Environmental Tobacco Smoke. Measuring Exposures 
and Assessing Health Effects . National Academy Press, 
Washington, D.C.: 7-8, 1986. 
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Specifically, analysis of three large databases on sick 
building syndrome investigations, including databases from Health 
and Welfare Canada, T.D. Sterling Ltd., and Healthy Buildings 
International, reveals no significant correlations between IAQ 
complaints and specific agents. These results are consistent with 
the sick building investigations conducted by the National Institute 
of Occupational Safety and Health (NIOSH). In a review of 203 air 
quality investigations of schools, health care facilities, and 
government and business offices, NIOSH concluded that tobacco smoke 
played a contributing role in only 4 (2%) of the building complaints 
investigated. 4 

In over 50 percent of the sick building cases contained 
in the above referenced databases, many symptoms and complaints 
presumably could have been abated by increasing ventilation rates 
to those comparable to the rates specified in ASHRAE 62-1989. NIOSH 
officials recently reported on an additional 326 building 
investigations conducted by the Agency through 1988. Again, 
consistent with the other public and private databases, NIOSH 
reported that over 50 percent of its investigations revealed 
inadequate ventilation as the source of complaints. (See Response 
to Question 3a.) 


4. Melius, J., et al., “Indoor Air Quality — the NIOSH 
Experience," Ann. Am. Conf. Gov, Ind._Hvg. . Vol. 10 : 3-7 (1984). 
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c. T hs .S c i e ntific.Utgratur.? jml,EBB 5 


In the "Background” section of the RFI, OSHA states that 
workplace exposure to passive tobacco smoke is a "particular 
concern in matters dealing with indoor air quality" and asserts 
that: 


A wide range of health effects caused by passive 
exposure to tobacco smoke has been reported by 
the Surgeon General, the National Research 
Council, the Environmental Protection Agency 
(EPA), and private researchers, as well as by 
persons reporting health effects due to 
exposure to passive smoke while at work. These 
effects range from acute annoyance and eye and 
respiratory tract irritation to the development 
of chronic pulmonary disease, cardiovascular 
disease, and lung cancer. 

56 Fed. Reg. 47892 (1991). 


Contrary to the above assertions about the purported 
health effects of exposure to PTS in the workplace, the available 
data from published epidemiologic studies are not sufficient to 


5. In an attached document, Philip Morris has responded 
specifically to the 1986 Surgeon General's report on The Health 
Consequences of Involuntary Smoking , the Environmental 
Protection Agency's Draft Risk Assessment, Health Effects of 
Passive Smoking : Assessment of Lung Cancer in Adults and 

Respiratory Disorders _in _ £hi l&X& R, the National Institute 

for Occupational Safety and Health's Current Intelligence 
Bulletin, Environmental Tobacco Smoke in the Workplace: Lung 
Cancer and Other Health Effects and several published risk 
assessments on PTS. 
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support the claim that PTS exposure in the workplace is associated 
with chronic disease in nonsmokers. A primary deficiency in these 
studies is the lack of reliable exposure data. Published 
epidemiologic studies which report an association between spousal 
or parental smoking and chronic disease (e.g., lung cancer, heart 
disease, etc.) in nonsmokers are not based on actual exposure 
assessments for PTS. Instead, these studies rely on subjective 
responses to questionnaires to assess "exposure” rather than on any 
quantifiable measurement. For example, questionnaire inquiries 
regarding "spousal smoking," "parental smoking," or "living with a 
smoker" are used as surrogate determinants for PTS exposure in 
these studies. Numerous recent studies indicate, however, that 
such subjective assessments are an extremely unreliable and 
inaccurate measure of exposure. Furthermore, these questionnaire 
responses about exposure often vary widely when compared with actual 
measurements of PTS constituents in the ambient air. (See Response 
to Question 2a(iii).) 

Actual data on nonsmoker exposure to PTS are available 
in other published literature. These studies, which measure PTS 
constituent levels, indicate that nonsmoker exposure to PTS under 
realistic conditions in public places and workplaces is minimal. 
For example, researchers report little difference in the ambient 
levels of carbon monoxide or volatile organic compounds in smoking 
and nonsmoking areas of workplaces and public places, or in homes 
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with and without smokers. 6 In other studies, typical measurements 
of nicotine range from an exposure equivalent of 1/100 to less 
than 1/1,000 of one filter cigarette per hour. 7 (See Response to 


6. Kirk, P., et al., "Environmental Tobacco Smoke in Indoor Air." 

In: indoor and Ambient Air__Quallty . R. Perry and P. Kirk 

(eds.). London, Selper Ltd., 99-112, 1988. 

Duncan, D. and Greavey, P., "Passive Smoking and Uptake of 
Carbon Monoxide in Flight Attendants," JAMA 251(20): 120-21, 

1984. 

Cox, B. and Whichelow, M., "Carbon Monoxide Levels in the 
Breath of Smokers and Nonsmokers: Effect of Domestic Heating 
Systems,” J Epidemiol Community Health 39: 75-78, 1985. 

Girman, J. and Traynor, G., "Indoor Concentrations,” JAPCA 
33(2): 89, 1983. 

Yocom, J., "Indoor Concentrations," JAPCA 33(2): 89, 1983. 

Nitta, H., et al., "Measurements of Indoor Carbon Monoxide 
Levels Using Passive Samplers in Korea." In: Indoor Air 

1 90 . The Fifth International Conference on Indoor Air Quality 
and Climate, Toronto, Canada, July 29-August 3, 77-82, 1990. 

Bayer, C. and Black, M. , ."Thermal Desorption/Gas 
Chromatographic/Mass Spectrometric Analysis of Volatile Organic 
Compounds in the Offices of Smokers and Nonsmokers," Biomed and 
Envir Mass Spect 14(8): 363-367, 1987. 

Proctor, C., et al., "Measurements of Environmental Tobacco 
Smoke in an Air-Conditioned Office Building," Environ Technol 
Letters (10): 1003-1018, 1989. 

Godish, T., "Formaldehyde Exposures from Tobacco Smoke: A 
Review," AJPH 79(8): 1044-1045, 1989. 

Godish, T., "Residential Formaldehyde: Increased Exposure 

Levels Aggravate Adverse Health Effects," Journal of 

53(3): 34 - 35 , 1990 . 

7. Hinds, W. and First, M., "Concentrations of Nicotine and 

Tobacco Smoke in Public Places," New England Journal of 
Medicine 292(16): 844-845, 1975. 
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Questions 2a(iii), 24 and 35.) This means that a nonsmoker would 
have to spend from 100 to 1,000 hours or more in a workplace where 
smoking was permitted in order to be exposed to the nicotine 
equivalent of smoking a single cigarette. 


D. Health Effects Purportedly Associated with PTS 


It is asserted in the Request for Information that the 
health effects purportedly associated with PTS range from "acute 


7.(...continued) 

Badre, R., et al., "Pollution Atmospherique par la Fumee de 
Tabac (Atmospheric Pollution by Smoking)," Ann Pharro Fr 36(9- 
10): 443-452, 1978. Translation. 

Jenkins, R., et al., "Development and Application of a Thermal 
Desorption-Based Method for the Determination of Nicotine in 
Indoor Environments." In: Indoor and Ambient Air Quality . 
R. Perry and P. Kirk (eds.). London, Selper Ltd., 557-566, 
1988. 

Muramatsu, M., et al., "Estimation of Personal Exposure to 
Tobacco Smoke with a Newly Developed Nicotine Personal 
Monitor," Environ Res 35: 218-227, 1984. 

Muramatsu, M., et al., "Estimation of Personal Exposure to 
Ambient Nicotine in Daily Environment," Arch Occup Environ 
Health 59: 545-550, 1987. 

Thompson, C., et al., "A Thermal Desorption Method for the 
Determination of Nicotine in Indoor Environments," Envir Sci 
Tech 23: 429-435, 1989. 

Foliart, D., et al., "Passive Absorption of Nicotine in Airline 
Flight Attendants," New-England. Journal of Medicine 308(18): 
1105, 1983. 

Oldaker, G. and Conrad, F., "Estimation of the Effect of 
Environmental Tobacco Smoke on Air Quality Within Passenger 
Cabins of Commercial Aircraft," Envir Sci Tech 21: 994-999, 
1987. 
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annoyance and eye irritation to the development of chronic pulmonary 
disease, cardiovascular disease and lung disease." We contend 
that the published research does not support this assertion. 


1. Lung Cancer 

The argument that PTS exposure increases the risk of lung 
cancer in nonsmokers is based on data from epidemiologic studies of 
nonsmoking women married to smokers (spousal smoking). Of the 30 
published epidemiologic studies on the issue of spousal smoking 
and lung cancer, none actually measured exposure to PTS. Twenty- 
four of the 30 studies report results which are not statistically 
significant — that is, their conclusions were consistent with 
the null hypothesis of no association between reported exposure to 
PTS and lung cancer in nonsmokers. 8 Only 12 of the published 


8 . Despite the inconclusive nature of the epidemiologic data on 
spousal smoking, several risk assessments estimating excess 
lung cancer mortality purportedly due to PTS have appeared 
recently in the published literature. Two approaches have 
been used. The first attempts to extrapolate risks for the 
general nonsmoking population based upon the risk rates 
reported in epidemiologic studies on spousal smoking. One 
such risk assessment has estimated that as many as 5,000 deaths 
per year can be attributed to PTS exposure among nonsmokers 
in the U.S. The second approach estimates a risk for 
nonsmokers which is based upon the reported dose of tobacco 
smoke for active smokers. 

Risk assessment models which are based upon dose-extrapolation 
from the active smoker disregard the physico-chemical 
differences between mainstream smoke and PTS. This approach 
also assumes the applicability of linear extrapolation from 
active smoking to very low estimates of PTS exposure and dose 

(continued...) 
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spousal studies have assessed reported workplace exposures to PTS 
at all, but again no actual measurements were conducted. Ten of 
the 12 workplace studies report associations between PTS and 
nonsmoker lung cancer which do not achieve statistical significance. 
Only two studies report marginally statistically significant 
increased risks for persons who reported exposure to PTS in the 
workplace. (See Response to Question 2a(iii).) 

2. Heart Disease 


There are no studies in the published literature which 
have examined actual PTS exposures in the workplace and heart 
disease in nonsmokers. Only twelve epidemiologic studies on spousal 
smoking in the home and heart disease in nonsmokers are available. 
These studies, based on marriage to a smoker, are not relevant to 


8 . (...continued) 

for nonsmokers. Dose-extrapolation models which employ 
unrealistically high estimates of PTS exposure for nonsmokers 
nevertheless generate mortality projections which are at least 
an order of magnitude lower than estimates from the 
epidemiologic-based models. Dose-extrapolation models which 
are based upon realistic exposure levels of PTS for nonsmokers 
from actual constituent monitoring studies in homes, public 
places and the workplace have failed to predict anv significant 
increased risk for nonsmokers. 

Both approaches have been criticized extensively in the 
published literature. In particular, both assessments assume 
a causal connection between PTS exposure and lung cancer in 
nonsmokers. Moreover, the risk assessment models which are 
based upon epidemiologic studies accept uncritically the 
relative risks reported in studies on spousal smoking. The 
approach also assumes, without foundation, that these reported 
risks are attributable solely to PTS. O 

O 
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the workplace issue. In addition, the spousal smoking studies on 
heart disease contain no data on actual exposures to PTS. Instead, 
exposure estimates are derived from questionnaire responses. 

Nonetheless, five of the 12 published epidemiologic 
studies on spousal smoking and heart disease did attempt to address 
workplace exposures to PTS. However, none of the five studies 
reported a statistically significant increased risk of heart disease 
among nonsmokers claiming exposure to PTS in the workplace. Thus, 
the existing literature does not provide support for the claim 
that PTS exposure in the workplace is related to an increase in 
risk of heart disease among nonsmokers. 

3. Respiratory Disease Other than Cancer/Asthma 

Relatively few studies have examined the possible 
relationship between reported exposure to PTS in the workplace and 
the respiratory health of nonsmoking _ adults. The studies that 
have been conducted on this issue reported contradictory results. 
Researchers who have reviewed these studies cited problems with 
the methodology utilized and pointed out that confounding factors 
are not adequately controlled for in the studies. (See Response 
to Question 2a(iii).) 
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Data on the possible association between exposure and 
increased risk of an asthmatic reaction are similarly contradictory. 
There are nine major studies on the possible association between 
exposure to PTS and acute respiratory symptoms in adult asthmatics. 
The studies are inconsistent in their reported results which range 
from reported decreases in pulmonary function of several asthmatics 
exposed to PTS to conclusions that PTS exposures present no acute 
respiratory risks to asthmatics. The studies that do report an 
association between adult asthma and exposure to PTS suffer from 
several methodological flaws that include: (1) confounding factors 
that are not adequately controlled for in many studies; (2) 
inadequate sample sizes; (3) psychological factors that have not 
been ruled out; and, (4) reliance on unrealistic exposure conditions 
in enclosed smog chambers. (See Response to Question 2a(iii).) 

III. SOURCES OF INDOOR AIR POLLUTION 

PTS receives significant public attention because of its 
visibility in the indoor environment. However, as discussed above, 
the role of PTS in the make-up of the overall indoor air quality 
environment is minimal. In fact, in the RFI itself, OSHA has 
recognized that a myriad of specific airborne substances in indoor 
workplaces, often interacting with one another, result in health 
complaints related to indoor air quality. In many cases, 
investigations of these complaints have revealed exposure levels 
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of the various constituents in indoor air well below established 
OSHA permissible exposure limits. Perhaps most notably, statistics 
cited in the RFI from approximately 500 NIOSH Health Hazard 
Evaluations reveal that while indoor air quality complaints result 
from numerous airborne substances, the source of most complaints 
is "inadequate ventilation." The primary types of indoor air 
quality problems encountered in these investigations were 
categorized as: 


inadequate ventilation (52%); contamination 
from inside the building (17%) ; contamination 
from outside the building (11%) ; microbiological 
contamination (5%); contamination from building 
materials and furnishings (3%) and unknown 
sources (12%). 

56 Fed. Reg. 47892 (1991). 


In its more detailed study of 203 of these investigations 
(1984), NIOSH reported that tobacco smoke was a contributing factor 
in only four (2%) of the buildings investigated. In a 1989 follow¬ 
up report of over 500 building investigations, NIOSH did not elect 
to even designate PTS as a separate category of contributing 
factors. 9 


9. U.S. Department of Health and Human Services, Public Health 
Service, Centers for Disease Control, National Institute for 
Occupational Safety and Health, Division of Standards 
Development and Technology Transfer, "The NIOSH Approach to 
Conducting Indoor Air Quality Investigations in Office 
Buildings," Indoor Air Quality.Selected References . September, 
1989. 
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A. Chemical Agents 


There is a large body of scientific literature which 
suggests that exposure to significant levels of chemical agents in 
the indoor air environment, such as formaldehyde, carbon monoxide, 
nitrogen dioxide and carbon dioxide, is associated with complaints 
about adverse health effects. Organic chemical agents, including 
volatile organic compounds (VOCs), have specifically been implicated 
as contributors to indoor air complaints. For example, exposure 
to formaldehyde, which offgasses from some building products, has 
been associated with irritation of the eyes, skin, and the 
respiratory tract and has been designated a potential carcinogen 
in humans. The literature further suggests that exposure to other 
VOCs has similarly been associated with symptoms of sick building 
syndrome, such as headaches, dizziness, fatigue, eye, nose and 
throat irritation, and possibly decreased immunity. Scientists 
have also reported that there are synergistic reactions that 
possibly occur between significant levels of different chemical 
agents in the indoor environment, and that attempts to control 
individual sources of chemical agents may not be sufficient to 
prevent this potential combined effect. Moreover, specific voc 
levels have been associated with specific health complaints from 
occupants of buildings with inadequate ventilation. (See Response 
to Questions 2a(i) and 26a.) 
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B. Bioaerosols 


In 1984, the New York Academy of Medicine drafted a 
resolution on indoor air pollution in which they stated: 


By far the most important substances in indoor 
air that affect human health are infectious 
agents, primarily viruses and bacteria, in the 
form of aerosols or as a part of droplets or 
particles. These cause more than 60,000 deaths 
and 250 million disabling illnesses in the 
United States each year. Their effects upon 
health are many times greater than that of all 
other indoor air pollutants. 


Bioaerosols are biological agents such as viruses, 
bacteria, mold spores, and fungi. In the indoor environment, the 
typical health effects associated with bioaerosols are infectious 
respiratory diseases such as Legionnaires' disease, Pontiac Fever, 
colds and influenza, and other conditions including hypersensitivity 
pneumonitis, humidifier fever, asthma, and sick building syndrome. 
The incidence of many of these illnesses has been linked to improper 
maintenance of ventilation systems or to inadequate levels of air 
exchange. For instance, Legionella pneumophila , the organism 
responsible for Legionnaires' disease, a form of severe, sometimes 


10. Committee on Public Health, New York Academy of Medicine, 

"Resolution Concerning Federal Legislation and Research on^^ 
Indoor Air Pollution," Bulletin of the New York Ac* Hpwv tvfgST 
Medicine . 60 : 106-109, 1984. 
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fatal pneumonia, has been isolated in water from ventilation 
systems. Publicly available statistics indicate that a substantial 
portion (as much as 40%) of buildings may have biological 
contamination. (See Response to Questions 2a(ii), 5b and 33a.) 

C. Rftflo j 

Radon is a naturally occurring radioactive gas that is 
present in both outdoor and indoor environments. Radon is produced 
by the radioactive decay (breakdown) of uranium. Radon itself 
decays and produces '‘progeny" or "daughters," which along with the 
actual radon, can be inhaled. Epidemiologic studies report an 
increased risk of lung cancer associated with the inhalation of 
radon and radon progeny in underground miners. Based on 
extrapolation from the miner studies, it has been suggested that 
radon exposure may be responsible for 10-20% of the attributable 
lifetime lung cancer risk in the general population. Therefore, 
radon is a major mitigation concern for building owners. (See 
Response to Question 2a(iv).) 

IV. EFFECTIVE VENTILATION ANI> JNDQOR AIR QUALITY 

One of the responses to the energy crisis of the 1970s 
was to reduce the volume of outside air introduced into buildings 
through their ventilation systems. Although this measure served a 
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useful energy conservation purpose, it had the unintended 
consequence of increasing the incidence of health-related complaints 
associated with indoor air quality. As specifically noted in the 
"Background" section of the RFI, OSHA itself has recognized that 
"[h]ealth complaints related to indoor air quality . . . increased 
significantly following energy conservation measures instituted in 
the early seventies. Such measures have generally reduced the 
infiltration of outside air, allowing the build-up of indoor air 
contaminants." As discussed above, OSHA has further recognized 
that of the approximately 500 Health Hazard Evaluations for indoor 
air quality conducted by NIOSH over the past decade, 52% of the 
problems encountered were categorized as being due to inadequate 
ventilation. 56 Fed. Reg. 47892 (1991). 

If OSHA determines that regulation of indoor air quality 
is warranted, the health complaints related to poor indoor air 
quality may be significantly reduced in a cost effective manner by 
adopting ventilation rates such as those specified in the American 
Society of Heating, Refrigerating and Air Conditioning Engineers 11 
(ASHRAE) Standard 62-1989, "Ventilation for Acceptable Indoor Air 
Quality." ASHRAE Standard 62-1989 establishes minimum ventilation 
rates for various indoor settings in order to "control carbon 
dioxide and other contaminants with an adequate margin of safety, 

11. ASHRAE is a standard setting group that develops voluntary 
consensus guidelines for building designers and contractors. 
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and to account for variations among people, varied activity levels, 
and a moderate amount of smoking." This Standard was approved in 
1990 by the American National Standards Institute (ANSI). ASHRAE 
62-1989 has been adopted by 12 states and by two major building 
code organizations in the United States, and is currently under 
consideration for adoption by the remaining national building code 
organizations. The Standard establishes a ventilation rate of 20 
cubic feet of outside air per minute (cfm) per person for most 
commercial or office facilities, with 15 cfm as the minimum. The 
drafters of the Standard concluded that a minimum ventilation rate 
of 15 cfm/occupant will produce air quality that is acceptable to 
70% of visitors and to 90% of occupants, assuming a moderate amount 
of smoking (30% smoking, 1.7 cigarettes/hour/smoker). See ASHRAE 
Standard 62-1989, "Ventilation for Acceptable Indoor Air Quality," 
Atlanta, ASHRAE Publications, 1989. Moreover, adoption of the 
ventilation rates in the current ASHRAE Standard would be consistent 
with OMB Policy Directive A-119 which instructs government agencies 
to look to consensus standards when establishing regulations. 

The importance of adequate ventilation for achieving and 
maintaining acceptable indoor air quality should not be 
underestimated. Ventilation provides a comprehensive solution to 
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problems with indoor air quality. As building investigators from 
Healthy Buildings International have noted: 12 


Smoke accumulation within offices may be only 
the tip of the iceberg. If smoke is trapped 
by bad ventilation so are all other indoor 
pollutants. Many of these invisible chemicals, 
dusts, fibers, bacteria and fungi can have 
acute or long term health effects on the 
building occupants . . . [Rjeacting solely to 
the visible evidence of poor ventilation omits 
invisible pollutants and certainly does not 
address the fundamental problem of inadequate 
ventilation. 


Scientific and technical literature suggests that 
compliance with ventilation rates specified in ASHRAE Standard 62- 
1989 will effectively minimize complaints about PTS and other 
substances in indoor air. For example, in 1990, researchers 
presented results of their work comparing the effects of increased 
ventilation recommended by ASHRAE 62-1989 in areas where smoking 
is permitted and in areas where it is prohibited. Through the aid 
of computer models, the researchers demonstrated that the quality 
of air in areas where smoking is permitted does not differ 
significantly from the quality of air in non-smoking areas, where 


12. "Factors Affecting Employee Health & Comfort: Tobacco Smoke 
Signals New Challenges for Managers," Healthy Buildings 
International . September/October, 1991: 2-5. 
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both areas are supplied with outside air at the level recommended 
by ASHRAE 62-1989. 13 

Scientific literature also reveals that increasing the 
rate of ventilation reduces levels of radon in indoor air. In 
their study of the reduction of indoor air concentrations of radon, 
Jonassen and McLaughlin wrote that: 


[T]he most effective way "of reducing the 
activity concentrations of radon and its progeny 
in the room air is ventilation. Ventilation 
with radon free (or radon poor) air will, of 
course, reduce the concentrations of the 
daughter products directly by dilution. 14 


Not only will compliance with ventilation rates such as 
those in ASHRAE Standard 62-1989 help to achieve and maintain 
acceptable air quality in the workplace, but this goal can be 
accomplished cost effectively. Indeed, if state-of-the-art 
technology is employed in the design and operation of HVAC systems, 
ventilation rates at or above those specified by ASHRAE 62-1989 
may be provided at reduced operating and energy costs, compared to 


13. Pedelty, J. and Holcomb, L., "A Computer Simulation of Indoor 
Air Quality Which Models Changes in Point Sources and 
Ventilation,” Environ Technol Letters 11: 1053-1062, 1990. 


14. Jonassen, N. and McLaughlin, J.P., H The Reduction of Indoor 
Air Concentrations of Radon Daughters Without the Use of 
Ventilation,” The Science of the Total Environment 45: 485- 

492, 1985. 
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the operation of traditional systems. 15 However, even in those 
instances where existing HVAC equipment is operated to deliver 
ventilation rates in accordance with all specifications in ASHRAE 
62-1989, estimates of increased operating costs typically range 
from only 1% to 8%. Research suggests that even these costs would 
be offset by the benefits of improved productivity and reduced 
absenteeism that result from adequate ventilation. 16 In fact, some 
researchers have argued that the cost of absenteeism attributable 
to poor indoor air quality greatly exceeds any increased energy 
expenditures related to compliance with ASHRAE Standard 62-1989. 17 
(See Responses to Questions 45, 48, 49, 66, 71, 75a and 85a.) 18 


15. Electric Power Research Institute, Cold Air Distribution Design 
Guide . EPRI EM-5730 Project 2732-3, Final Report, March 1988. 

16. Goodfellow, H. and J. Wyatt, "Critical Review of Ventilation 
Contaminants in indoor Air," Indoor Air Quality and 
Ventilation , ed. F. Lunau, London, Selper Ltd.: 95-104, 1990. 

17. The Sheet Metal and Air Conditioning Contractor's National 

Association, Statement on H1066 "The Indoor Air Quality Act of 
1991" to The House Science, Space and Technology Committee, 
Environment Subcommittee, May 9, 1991; Miller, R., Indoor Air 
Quality, (Norcross, GA., S.E.A.I. Technical Publications, 
1991), 145; Binnie, P., "The Role of Ventilation in 

Controlling the Quality of Indoor Air, Including ETS," Other 
People's Tobacco Smoke , ed. A. Armitage, (East Yorkshire 
(O.K.), Galen Press 1991): 159-172. 

18. See Philip Morris' response to RFI Question No. 92 which 
outlines the elements recommended for regulatory action on 
indoor air quality, should OSHA determine to promulgate an 
IAQ standard. 
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V. 


CONCLUSION 


We believe the scientific data demonstrate that typical 
exposures to PTS in the workplace are minimal (See Responses to 
Questions 24, 35-38), that PTS plays a minor role in "sick-building 
syndrome” (See Response to Question 3) and that ventilation rates 
such as those prescribed in ASHRAE Standard 62-1989 result in the 
maintenance of acceptable indoor air quality in general, including 
the dilution and removal of PTS and other indoor air constituents 
(See Responses to Questions 49, 62, 66, 71). There is a significant 
body of scientific literature which suggests that exposure to 
chemical agents, radon and bioaerosols in the indoor environment 
is associated with complaints and possible adverse health effects. 
Taken together, these data suggest that a focus on PTS in an attempt 
to address poor indoor air quality would be misdirected and 
inadequate. In fact, prohibition of smoking would not have affected 
indoor air quality problems in 95-98% of the building investigations 
reported to date. 

The available data from published epidemiologic studies 
are not sufficient to support the claim that PTS exposure is 
associated with chronic disease in nonsmokers. Moreover, virtually 
all of the published epidemiologic studies that have attempted to 
address workplace exposure to PTS failed to report a significant 
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increased risk of chronic disease in nonsmokers associated with 
PTS exposure in the workplace. 

Thus, to the extent that OSHA determines that a need 
exists for regulatory action, it is recommended that OSHA frame 
its regulations in terms of an overall performance standard which 
will address inadequate ventilation, rather than through efforts 
to control each specific substance that may be found in indoor 
air. To this end, the ventilation rates set forth in ASHRAE 
Standard 62-1989 stand as the most commonly recognized ventilation 
standard designed to address complaints about indoor air quality. 
Consideration of this Standard by OSHA is consistent with OMB Policy 
Directive A-119 which instructs federal regulatory agencies to 
consider existing consensus standards and guidelines in addressing 
regulatory issues. Thus, if OSHA determines regulatory action is 
warranted, adoption of ventilation rates at least equivalent to 
those set forth in a general consensus standard like ASHRAE 62- 
1989 would constitute a well-reasoned approach that has been 
scientifically shown to improve indoor air quality and, at the 
same time, would allow employers flexibility in accommodating the 
wishes of their diverse workforces. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Background Statement 


Sninmarvi 


Several claims about PTS (passive tobacco smoke) exposure which 
appear in the Background Statement of the OSBA RFI are not 
scientifically accurate and are not supported by actual data. On 
the contrary, actual data on exposures to PTS constituents under 
realistic conditions in the workplace indicate minimal exposures for 
nonsmokers. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Background Statement: 


Response : 


In its overview statement (Supplementary Information: 
Background), the OSHA RFI states: 3 


It has been established in many reports that 
tobacco smoking is one of the major factors 
causing poor indoor air quality and that 
nonsmoker exposure to PTS while at work can be 
significant. It has also been established 
that of the more than 3,800 compounds in PTS, 
60 are known or suspect carcinogens (Repace 
and Lowrey 1985). 


While several published reviews on PTS have claimed that 

tobacco smoke is a "major factor causing poor indoor air quality," 

actual measurements of PTS constituents under realistic conditions 

in homes, public places and the workplace indicate that 

contributions of PTS to overall indoor air are insignificant. 

For example, PTS appears to have little influence on overall carbon 

monoxide levels, and contributes about 20-30% of the particulate 

burden in indoor air where smoking takes place. Moreover, many 

measurements of PTS constituents are below the limits of detection 

12 9 10 

for highly sensitive monitoring devices. ' ' ' 
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It has also been stated, without adequate scientific 

support, that PTS exposures "at work can be significant.” Studies 

reporting actual data on PTS constituent levels in the workplace 

1289 10 

suggest minimal overall exposures for nonsmokers. ' ' ' ' 

The claim that ”3,800 compounds” are identifiable in PTS 
is erroneous. This figure is derived from data on constituents of 
mainstream smoke (the smoke to which the smoker is exposed). PTS, 
on the other hand, is highly diluted and chemically distinct from 
mainstream smoke. Similarly, the claim that ”60 known or suspect 
carcinogens" exist in PTS has not been substantiated in the 
scientific literature. 

These claims thus are not supported by scientific data in the 
published literature on PTS. 

The RFI further states: 3 

Tobacco smoke has been classified as a human 
carcinogen by the International Agency for 
Research on Cancer (IARC), the Surgeon General, 
and the EPA. 

It is important to note that each of the respective Agency's 
classifications of tobacco smoke as a "human carcinogen” was based 
upon the imputed identification and presence of suspected 
carcinogens in mainstream smoke and/or fresh sidestream smoke (smoke 
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from the burning tip of the cigarette). IARC, the Surgeon General 
and the EPA did not examine PTS per se : they did not review the 
available published data on either the characterization of, or the 
exposure to, PTS. PTS is neither chemically nor physically 
equivalent to either mainstream or sidestream smoke, and it is 
therefore not scientifically acceptable to treat mainstream smoke, 

sidestream smoke and PTS as qualitatively and quantitatively similar 

. . 23-28 
mixtures. 

The most recent classification of tobacco smoke as a 
"human carcinogen" was proffered by the EPA in its 1990 Draft Risk 
Assessment. The Draft was heavily criticized and challenged by a 
number of scientists, most notably for its uncritical reliance on 
epidemiologic studies and for its failure to examine other relevant 
data on actual PTS exposures and the chemical/physical 
characterization of PTS .* 3 Furst has recently argued that "the 
decision to classify a chemical as a human carcinogen must depend 
upon agreed conclusions from epidemiology, bioassays and some short¬ 
term tests; information from only one of these disciplines is 
inadequate." c 


IARC, in its classification, conceded that PTS is not 
equivalent to either mainstream or sidestream smoke and that the 
epidemiologic data on disease rates among nonsmokers living with 
smokers are inconclusive. The Agency based its classification, in 
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large part, not upon PTS per se but upon imputed "knowledge of the 
nature of mainstream and sidestream smoke." 

In similar fashion, the recent NIOSH Current Intelligence 
Bulletin's classification of PTS as "a potential occupational 
carcinogen" was not based upon a critical examination of the 
physico-chemical composition of PTS per se . or upon any data 
regarding workplace exposures to PTS or associations between 
reported exposures and claimed health effects among nonsmokers in 
the workplace.® If the actual data on both PTS exposures and health 
effects in the workplace are examined, one finds that typical 
workplace exposures to PTS are minimal and often below limits of 
detection for even the most sensitive tobacco smoke constituent 
monitors. In addition, few studies (among many) which examine the 
possible association between reported PTS exposures and chronic 
disease (e.g., lung cancer, heart disease, etc.) among nonsmoking 
workers report statistically significant increased risks. 

The extent to which OSHA relies uncritically upon such 
Agency determinations in its evaluation of PTS issues is a serious 
scientific oversight. 

A full discussion of the 1986 Surgeon General's Report, 
the EPA Draft Risk Assessment and the NIOSH Current Intelligence. * 
Bulletin is provided in the document entitled "Philip Morris 
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Comments on the 1986 Surgeon General's Report, the EPA Draft Risk 
Assessment, the NIOSH Current Intelligence Bulletin, and Other 
Risk Assessments on PTS." 
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PHILIP MORRIS COMMENTS ON THE 1986 SURGEON GENERAL'S REPORT, THE 
EPA DRAFT RISK ASSESSMENT, THE NIOSH CURRENT INTELLIGENCE BULLETIN, 
AND OTHER RISK ASSESSMENTS ON PTS 

The conclusions of reports by three governmental agencies 
have been extensively relied upon by various organizations and 
individuals in discussions of health effects purportedly associated 
with environmental or "passive" tobacco smoke (PTS) exposure in 
the workplace. These reports are: 

[1] The Health Consequences of Involuntary Smoking . 1 a 1986 
report of the Surgeon General (hereinafter 1986 Surgeon 
General's Report); 

[2] Health Ef fects of passive Smoking; _ Assessment of Lung 

Cancer _ in Adults and Respiratory Disorders in Children 

2 

(Ef>A/600/6-90/006A) , a review draft released by the 
Environmental Protection Agency (EPA) in 1990 (Draft Risk 
Assessment); and 

[3] Environmental Tobacco.Smoke.inthe Workplace: Lung Cancer 

and Other Health Effects . 3 a Current Intelligence Bulletin 
issued by the National Institute for Occupational Safety and 
Health in 1991 (NIOSH CIB). 
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These reports have taken on importance in the context of 
this RFI to the extent that OSHA RFI commenters may try to rely 
upon these documents (and other published risk assessments, also 
discussed herein) in urging OSHA to regulate smoking in the 
workplace. As underscored in the following comments, these review 
papers do not provide a basis for regulation of smoking in the 
workplace by OSHA. 

1986 Surgeon General*s Report 

The EPA draft risk assessment and the NIOSH CIB rely 
extensively on the conclusions of the 1986 Surgeon General's Report 
on "Involuntary Smoking," the U.S. Public Health Service's 
eighteenth report, and the fifth report issued during the tenure 
of C. Everett Koop. The 1986 Surgeon General's Report reached 
two major conclusions which some may urge are relevant to the 
workplace smoking issue: 

Involuntary smoking is a cause of disease, 
including lung cancer, in healthy nonsmokers. 

(p. vii) 

The simple separation of smokers and nonsmokers 
within the same air space may reduce, but does 
not eliminate, the exposure of nonsmokers to 
environmental tobacco smoke. (p. vii) 

The Surgeon General's review has been challenged by a 
number of critics. One reviewer, Ann Fettner, suggested that the 
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Surgeon General's conclusions were based on "flimsy" evidence 
presented in an effort to "divert our attention" from important 

4 

health concerns such as the "poisoning of the environment." A U.S. 
Congressman, Walter B. Jones, in a letter published in the 
Congressional Record , wrote that "the _ conclusions in the Surgeon 
General' s Report are not supported by the research in his own 
report." 5 The Surgeon General's conclusions regarding lung cancer, 
cardiovascular disease, adult respiratory disease, and separation 
of smokers and nonsmokers are relevant to OSHA's current 
considerations of the workplace environment and will be discussed 
below in some detail. 

Lung Cancer 

The Surgeon General's conclusion that a causal 
relationship exists between PTS exposure and lung cancer in 
nonsmokers was based on 13 epidemiologic studies of women whose 
husbands smoked. Of those studies, eleven reported risk estimates 
that were not statistically significant. 6 Moreover, scientific 
deficiencies in the epidemiologic studies on PTS and nonsmoker 
lung cancer have been identified by numerous individuals. A German 
specialist in biometrics and epidemiology, Karl Uberla, in his 
assessment of these studies, suggested that the data fail to meet 
the criteria which some regard as necessary to establish a causal 

7 

relationship: 
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The majority of criteria for a causal connection 
are not fulfilled. There is no consistency, 
there is a weak association, there is no 
specificity, the dose-effect relation can be 
viewed controversially, bias and confounding 
are not adequately excluded, there is no 
intervention study, significance is only present 
under special conditions and the biologic 
plausibility can be judged controversially. 


An eminent American statistician, Nathan Mantel, 


has also observed: 


8 


[I]t is unlikely that any epidemiological study 
has been, or can be, conducted which could 
permit establishing that the risk of lung cancer 
has been raised by passive smoking. Whether 
or not the risk is raised remains to be taken 
as a matter of faith according to one's choice. 


There are currently 30 spousal smoking studies, 24 of 

which report risk estimates that are not statistically 
9—38 

significant. Only six studies report statistically significant 
increased lung cancer risks for women whose husbands smoke. Thus, 
these studies taken as a group, or considered individually, do not 
convincingly support rejection of the null hypothesis of no 
association between PTS exposure and lung cancer in nonsmokers, 
and therefore are inadequate $s a basis for regulatory action. 

Moreover, the vast majority of the spousal smoking studies 
report risk estimates that are less than 2.0. These values are at 
the limit of detection for epidemiology. Risk estimates below 2.0 
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or 3.0 have been described as "weak," and thus, any conclusions 
drawn from such studies are unreliable. 39 This is particularly 
true when the studies themselves fail to account for numerous 
sources of bias and confounding factors. The confounding factors 
are variables associated with both the classification of "marriage 
to a smoker" and with risk factors associated with lung cancer, the 
existence of which can give rise to a spurious PTS-lung cancer 
association. Examples of confounding factors that are not 
controlled for in the studies include diet, alcohol consumption, 
cooking and heating methods, occupation, physical activity, 
urbanization and socioeconomic class. 

In addition, application of spousal smoking studies to 
the workplace presents significant questions. Even the Surgeon 
General conceded that "[m]ore accurate estimates for the assessment 
of exposure in the home, workplace, and other environments are 
needed" (p. 101). 

In fact, the epidemiologic studies on lung cancer and 
respiratory disease cited in the Surgeon General's Report did not 
include any actual measurements of study subjects' exposure to 
PTS in either the home or the workplace. Instead, the studies 
relied on questionnaire information to estimate exposure to PTS. 
The Surgeon General's Report itself acknowledges that the 
"possibility of reporting bias must be considered for the studies 
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that have used questionnaires to measure illness experience” (p. 
38). A number of researchers have reported that exposure 
misclassification can lead to improper indices of exposure and 
incorrect estimations of risk. 10 ' 41-46 The Surgeon General's Report 
also concedes that "validated questionnaires are needed for the 
assessment of recent and remote exposure to environmental tobacco 
smoke in the home, workplace, and other environments" (p. 107). 

The National Research Council and other authors have recently 
criticized questionnaires used in PTS studies for not being 
standardized or validated, pointing out that misclassification of 

exposure may occur if the questionnaire is not appropriately 

. . . 47-49 

designed. 

Separation of Smokers and Nonsmokers 

The Surgeon General's Report also concluded that "simple 
separation of smokers and nonsmokers within the same air space may 
reduce, but does not eliminate, exposure of nonsmokers to 
environmental tobacco smoke" (p. vii). The Report concludes that 
smoking bans will not only reduce PTS exposures, but will also 
"alter smoking behavior and public attitudes about tobacco use" 
(p. 322). The Report further suggests that "over time, this may 
contribute to a reduction of smoking in the United States" (p. 
322). Thus, the underlying motivation for the use of the PTS/health 
argument is to attain a "smoke-free society by the year 2000." 
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The Surgeon General's claim that separation of smokers 

and nonsmokers does not minimize nonsmoker exposure to PTS is 

without scientific support. Studies aboard commercial aircraft 

and in offices indicate, contrary to the Surgeon General's Report, 

that the simple separation of smokers and nonsmokers effectively 

50—57 

minimizes nonsmoker exposure to PTS. One recent study, for 

example, reported that the use of designated smoking areas reduced 

50 

exposure to PTS by 95 percent. Another study of a smoking- 

restricted office building reported that ambient nicotine in 

nonsmoking areas was virtually undetectable, suggesting that PTS 

51 

had a negligible impact on the nonsmoking areas in the building. 

In addition, Canadian researchers Sterling, et al., in a series of 
studies, collected data on levels of PTS constituents in offices 
with different smoking policies. They reported no significant 
differences in average PTS constituent levels between nonsmoking 
offices that received recirculated air from designated smoking 
areas and nonsmoking offices that did not receive recirculated 
air. 52-53 ' 57 They concluded: 


The results indicate that the provision of a 
designated, but not separately ventilated 
smoking area can effectively eliminate or 
drastically reduce most components of 
environmental tobacco smoke from nonsmoking 
offices. 
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Adult Respiratory Disease 


The Surgeon General•s Report also addressed purported 
changes in pulmonary function in adults reportedly exposed to PTS. 
The Surgeon General concluded that 


healthy adults exposed to environmental tobacco 
smoke may have small changes on pulmonary 
function testing, but are unlikely to 
experience clinically significant deficits in 
pulmonary function as a result of exposure to 
environmental tobacco smoke alone. (p. 13) 


Two major research groups have examined the possible 
association between exposure to PTS in-the workplace and pulmonary 
function in adult nonsmokers. White and Froeb reported, based on 
their measurements of the small airways function of smokers and 
nonsmokers in the workplace, that nonsmokers exposed to tobacco 
smoke at work for 20 or more years had reduced function of the 

small airways compared to nonsmokers who did not have such 
58 

exposures. 

The White and Froeb study has been criticized for numerous 
reasons, including its assessment of PTS exposure and its method 
of subject selection. 59-62 Furthermore, White and Froeb themselves 
noted that the average values of the pulmonary tests of nonsmokers 
exposed to tobacco smoke "were not notably different" from the 
values suggested as normal by a specialist in this area. Dr. 
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Michael Lebowitz of the University of Arizona wrote the following 

64 

regarding the White and Froeb study: 


Even with a biased population, poor study 
design, and incorrect statistical evaluation, 
there were no clear-cut, consistent, medically 
meaningful differences between passive smokers 
and groups of nonsmokers; a corrected 
statistical analysis strengthened this 
conclusion. 


Moreover, the Surgeon General wrote: 


The [White and Froeb] study population was 
self-selected, and the exposure classification 
was crude and did not account for people who 
changed jobs. (p. 60) 


In addition to these concerns, the results of White/Froeb 

appear to be inconsistent with those of a second research group, 

Kentner, et al., who reported no effect of PTS on pulmonary 

function measurements among 1,351 German office workers.^ In a 

66 

1988 update of the study, Kentner and colleagues noted that 

there is no evidence that average everyday 
passive smoke exposure in the office or at 

home leads to an essential reduction of lung 

function in healthy adults. 


The key investigator for the study reported these same findings in 

67 68 

1989 and 1990 publications. ' 


- 9 - 


Source: https://www.industrydocuments.ucsf.edu/docs/qnwlOOOO 


2046157415 




The Surgeon General's Report also addressed the issue of 
acute effects on the pulmonary function of adult nonsmokers exposed 
to PTS, the Surgeon General concluded that M the magnitude of these 
changes is quite small, even at moderate to high exposure levels, 
and it is unlikely that this change in airflow, per se, results in 
symptoms" (p. 63). The studies available on asthmatic adults are 
clinical studies that have potential applicability to the home and 
the workplace setting. However, the studies that have reported an 
association between exposure to PTS and reactions in asthmatics 
have several problems. Regarding the studies on asthma in adults, 
the Surgeon General wrote: 


Acute exposure in a chamber may not adequately 
represent exposure in the general environment. 
Biases in observation and the [sic] in selection 
of subjects and the subjects' own expectations 
may account for the widely divergent results. 
Studies of large numbers of individuals with 
measurement of the relevant physiologic and 
exposure parameters will be necessary to 
adequately address the effects of environmental 
tobacco smoke exposure on asthmatics, (p. 65) 


Cardiovas cular Disease 

The Surgeon General's 1986 conclusion on cardiovascular 
disease and PTS was that further studies "are needed in order to 
determine whether involuntary smoking increases the risk of 
cardiovascular disease" (p. 14). In 1988, Fielding, et al., 
reviewers from the University of Califomia-Los Angeles, who are 
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critical of smoking, conceded that "no firm conclusion that a causal 

relation exists is yet warranted" for reported PTS exposures and 

cardiovascular disease. 69 A similar view was expressed in a 1988 

review from a Harvard physician, who said that there were "no clear 

70 

data" that PTS increases heart disease risk. 

Several additional evaluations of the literature on PTS 

and heart disease appeared in 1990. Two of these were reported at 

international conferences in Lisbon, Portugal and in Budapest, 

Hungary.^ Both argued strongly that the data on PTS and heart 

disease were methodologically weak and insufficient to draw 

conclusions. In another major review-, this one from the United 

States, two physicians, Drs. Mahajan and Huber, concluded that 

"the data that are available are so sparse that any attempt to 

73 

reach a definitive assessment would be fraught with uncertainty." 

Perhaps the most recent review of the literature on PTS and heart 

disease was published in 1991 by A.K. Armitage, the former director 

74 

of toxicology of a major European research laboratory. He 

described the scientific data relating to a possible heart disease 
risk in nonsmokers exposed to PTS as "not very convincing." 

In summary, the Surgeon General's claims that exposure 
to PTS increases the risk of lung cancer in nonsmokers and that 
simple separation of smokers and nonsmokers is ineffective in 
minimizing exposure are not convincingly supported by the scientific 
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data and should not be used as a basis for workplace smoking policy 
decisions. 

EPA Draft Risk Assessment 

In June, 1990, the United States Environmental Protection 

2 

Agency (EPA) released for review its Draft Risk Assessment on PTS. 
The Draft Risk Assessment concluded that exposure to PTS is causally 
related to lung cancer in adult nonsmokers and is associated with 
respiratory disease and respiratory symptoms in children. The 
Draft Risk Assessment also concluded that PTS should be classified 
as a Group A ("known human") carcinogen. It estimated that PTS 
exposures are responsible for 3,800 lung cancer deaths per year in 
the U.S. (the estimate was later revised to 3,700). 

The Draft Risk Assessment employed a Population- 
Attributable Risk model for estimating excess lung cancer mortality 
among nonsmokers reportedly exposed to PTS. 2 This model is based 
upon three estimates: 

1. a point estimate or relative risk derived from 
a meta-analysis of epidemiologic studies on 
spousal smoking; 

2. the proportion of nonsmokers reportedly exposed 
to PTS; and 

3. the number of nonsmokers in the general 
population. 
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To calculate the Population-Attributable Risk (PAR), the 
authors of the Draft Risk Assessment estimated that 60% of 
nonsmokers are exposed to PTS. A cumulative relative risk of 1.28 
was calculated via meta-analysis from epidemiologic studies on 
spousal smoking as the excess risk due to PTS exposure. The PAR 
for these two assumptions is 0.27. The total number of deaths for 
nonsmoking males and females was then estimated, based on the 
American Cancer Society's projections for 1988 (9,500 total deaths). 
By multiplying the PAR (0.27) by 9,500, the authors generated an 
estimate of 2,560 total deaths per year attributable to PTS exposure 
among neversmokers. A PAR was also computed for male and female 
former smokers, generating a total estimate of 3,800 excess deaths 
annually purportedly attributable to PTS exposure among nonsmokers 
in the U.S. 

The PAR method employs estimates of relative risk, 
population fractions of exposure to PTS and lung cancer death rates 
for the general nonsmoking population in order to generate an 
estimate of excess mortality reportedly attributable to PTS 
exposure. It is important to note at the outset that the PAR model 
itself does not determine that there is an increased risk of lung 
cancer among nonsmokers from PTS exposure. Rather, the model 
assumes a causal relationship between PTS exposure and an increased 
risk of lung cancer among nonsmokers, based upon increased risks 
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reported in epidemiologic studies on spousal smoking. These 
reported relative risks are, in turn, assumed to represent true 
relative risks due to PTS exposure. 

7 R 

These critical assumptions have been challenged. To 
achieve a cumulative excess risk estimate of 1.28 for nonsmokers 
reportedly exposed to PTS, the authors of the Draft Risk Assessment 
performed a meta-analysis of 23 epidemiologic studies on spousal 
smoking. However, eighteen of the studies on spousal smoking 
included in the EPA's meta-analysis fail to achieve statistical 
significance and are, therefore, consistent with the null hypothesis 
of no association between spousal smoking and an increased risk of 
lung cancer among nonsmokers. Moreover, the epidemiologic studies 
on spousal smoking contain no actual exposure data on PTS. The 
EPA Draft instead assumed the validity of questionnaire responses 
about possible exposure to PTS based upon spousal smoking and then 
generalized these responses to the general population's exposure 
to PTS. Finally, the authors of the Draft Risk Assessment failed 
to consider and adjust for confounding factors, e.g., diet, 
lifestyle, genetics, etc., in any of the individual studies on 
spousal smoking. This is a significant oversight, especially when 
dealing with a "weak" relative risk which approximates 1.3. 

The Draft's assumption of causality is based upon tenuous - » 
data from epidemiologic studies on spousal smoking. The assumption 
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is the critical element to the PAR model and the estimate of 3,800 
excess nonsmoker deaths per year reportedly due to PTS exposure. 
The Draft Risk Assessment fails to argue convincingly for the 
assumption. Without the causal assumption, the PAR approach is 
little more than an exercise in mathematical modeling. 

Furthermore, the conclusions of the Draft Risk Assessment 

have been strongly criticized, particularly in many of the more 

than 100 comments submitted during the public comment period on 
75 

the draft. Specifically, many of the public comments found EPA's 
classification of PTS as a Group A carcinogen to be scientifically 
unwarranted. 

EPA's proposed classification of tobacco smoke as a "human 

carcinogen" was based in part upon the imputed identification and 

presence of suspected carcinogens in mainstream smoke and/or fresh 

sidestream smoke. However, the EPA apparently did not review the 

available published data on either the characterization of, or 

exposure to, PTS. PTS is neither chemically nor physically 

equivalent to either mainstream or sidestream smoke, and it is 

therefore not scientifically acceptable to treat PTS, mainstream 

smoke and sidestream smoke as qualitatively and quantitatively 

7 6—8T. 

similar mixtures. (See also Responses to Questions 2a(iii) 

and 35.) 
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As discussed above, meta—analysis, a statistical procedure 
which combines the reported risk estimates from a number of studies 
to generate an overall estimate of risk, was used in the EPA's 
Population-Attributable Risk model. The problems and limitations 
of the use of meta-analysis for epidemiologic studies have been 
addressed in the scientific literature. ' For instance, meta¬ 
analysis does not account for intrinsic bias and confounding in 
the individual studies. As two German scientists, Heinz Letzel 
and Karl Uberla, noted: "Combining risk estimates from biased or 
confounded studies by meta-analysis cannot provide correct 
answers." 83 The spousal smoking studies were conducted in the 
United States, Europe and Asia. These populations differ 

genetically and in lifestyle factors, and the studies themselves 

82 

differ in design. 

Another major criticism of the Draft Risk Assessment was 
that in addition to its inadequate treatment of the data on the 
physical and chemical properties of PTS, it also virtually ignored 
the available exposure data, toxicological data and data from animal 
studies on PTS. For instance, not one of the spousal smoking 
studies included actual measurements of PTS exposure; exposure was 
only estimated by responses to questionnaires. However, a large 
body of literature exists on actual measurements of PTS in indoor 
environments, which was not considered in the Draft Risk Assessment. 
52,76,84-87 these data are independent of the epidemiologic 
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literature, they suggest that nonsrooker exposure to PTS in typical 

52 84—87 

public places and workplaces is minimal. ' (See Response to 

Question 2a(iii).) For example, some studies report typical 

measurements of nicotine ranging from an exposure equivalent of 

1/100 to less than 1/1,000 of one filter cigarette per hour. ' 

94 


Thus, the conclusions of the EPA's Draft Risk Assessment 
are based on an incomplete and selective review of the existing 
data on PTS. Several of the public comments suggested that this 

amounted to EPA's apparent failure to follow its own guidelines for 

. . 75 

carcinogen risk assessment. 

NXQSH current Intelligence Bulletin 

In June 1991, NIOSH released Current Intelligence Bulletin 

3 

54 on environmental tobacco smoke. The NIOSH CIB stated that: 


NIOSH has determined that the collective weight 
of evidence (i.e., that from the Surgeon 
General's reports, the similarities in 
composition of MS and ETS, and the recent 
epidemiologic studies) is sufficient to 
conclude that ETS poses an increased risk of 
lung cancer and possibly heart disease to 
occupationally exposed workers. (p. 12) 


In the excerpt above, the CIB refers to three areas that 
contribute to its "collective weight of evidence." The Surgeon 
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General's report is the first area; however, the conclusions of 
the Surgeon General's report have been extensively criticized, as 
discussed above. As for the second type of "evidence" (the claimed 
"similarities in composition of MS and ETS"), the treatment of the 
available data in the NIOSH CIB is neither detailed nor complete. 

Although the NIOSH CIB and the EPA Draft Risk Assessment 
stress the reported association between active smoking and disease 
in reaching their conclusions about PTS, neither report provides 
detailed discussions of the chemical and physical natures and 
differences between PTS and mainstream smoke (MS). PTS is different 
in both quality and quantity from both mainstream and sidestream 
smoke. (See Responses to Questions 2a(iii) and 35.) 

One major area overlooked by both the NIOSH CIB and the 
EPA Draft Risk Assessment is those scientific studies that actually 
measured levels of PTS constituents in indoor air. There is a 
substantial body of literature in this area which is directly 
relevant to considerations about non-industrial workplace exposure. 
If the actual data on PTS exposures in the workplace are examined, 
one finds that typical workplace exposures to PTS are minimal and 
often below limits of detection for even the most sensitive tobacco 
smoke constituent monitors. (See Response to Question 2a(iii).) 
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The final aspect of NIOSH's "weight of the evidence" is 
"recent epidemiologic studies" on PTS and lung cancer. However, 
its review of the spousal smoking studies is incomplete. The CIB 
states that eight additional spousal smoking studies have been 
published since 1986, when, actually, 14 have been published, most 
of which report associations which do not achieve statistical 
significance. Furthermore, the CIB acknowledges serious 
shortcomings in the available epidemiologic studies purporting to 
relate PTS exposure and lung cancer: 


NIOSH recognizes that these recent epidemiologic 
studies have several shortcomings: lack of 

objective measures for characterizing and 
quantifying exposures, failure to adjust for 
all confounding variables, potential 
misclassification of ex-smokers as nonsmokers, 
unavailability of comparison groups that have 
not been exposed to ETS, and low statistical 
power. 


Nevertheless, the CIB uses spousal smoking studies to 
reach its conclusion about occupational exposure to PTS without 
justifying the relevance of spousal smoking studies to workplace 
exposure. Of the spousal smoking studies, none actually measured 
levels of PTS to which the subjects ostensibly were exposed. The 
NIOSH CIB also fails to address the 12 spousal smoking studies 
that included specific questions about workplace exposure. Of 
those studies, ten reported no statistically significant increased 
risk of lung cancer for nonsmokers who reported PTS exposure in 
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the workplace. The other two studies presented risk estimates 
which were of borderline statistical significance. Thus, the 
epidemiologic data are consistent with the null hypothesis, i.e., 
that there is no association between workplace PTS exposure and 
nonsmoker lung cancer. 

The CIB also purports to review the studies on PTS and 

heart disease that have appeared since 1986, at which time the 

Surgeon General remarked that more studies were needed before a 

conclusion of an association could be made. While additional 

studies have been published since 1986, taken as a whole, the 

95 

studies still do not allow a conclusion to be reached. Moreover, 
the epidemiologic studies on PTS and heart disease may be criticized 
for several reasons: they use spousal smoking as a surrogate for 
PTS exposure, they do not have clinical diagnoses of heart disease 
(e.g., they rely on death certificate data or self-reported 
symptoms), and they fail to adequately account for confounding 
factors. The latter include family history of heart disease, blood 
pressure, serum lipoprotein levels, body mass index, age, menopausal 
status, dietary fat, alcohol consumption, diabetes and lifestyle 
factors (e.g., a sedentary lifestyle).^ 

Thus, the NIOSH CIB, which reaches conclusions about 
purported risks associated with exposure to PTS in the workplace, 
is not a comprehensive, critical review of the available data. 
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Of even greater significance, it does not address available 
workplace data on exposures or potential health effects. 

Other Risk Assessments on PTS 

Two basic methods (modeling procedures) for estimating the 
population risk for lung cancer among nonsmokers reporting exposure 
to PTS have appeared in the scientific literature. The first 
method, adopted by the U.S. EPA in its Draft Risk Assessment 
(discussed above), is the Population-Attributable Risk (PAR) 
approach. A PAR model seeks to establish an estimate of excess 
risk due to PTS exposure and is expressed as a ratio of the risk 
assessed for PTS to the total lung cancer risk for nonsmokers from 
all sources. The PAR is calculated by applying a relative risk 
estimate associated with reported exposure to PTS (derived from 
risk rates in epidemiologic studies) to the percentage of 
individuals believed to be exposed to PTS in the general population. 

A second approach used in the literature, called the 
Extrapolation Method (also called the Linear Extrapolation Method 
or Dose-Response Extrapolation Model), combines reported risks of 
lung cancer for active smokers, derived from epidemiologic studies 
on smokers, with estimates of tobacco smoke exposure (dose) for 
active smokers. The risk and dose estimates for active smokers 
are then extrapolated downward to apply to nonsmokers. The 
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estimated excess risk for nonsmokers exposed to PTS is obtained by 
dividing the lung cancer risk reported for active smokers by the 
ratio between the smokers' and nonsmokers' estimated average 
exposure to tobacco smoke. 

This second approach for estimating excess lung cancer 

deaths among nonsmokers reportedly due to ETS exposure is 

96 

exemplified by the model developed by Repace and Lowrey (1985). 
The authors employed a linear downward extrapolation from the lung 
cancer risk reported for active smokers (and estimates of tobacco 
smoke exposure for smokers) to an exposure and residual risk 
estimate for nonsmokers allegedly exposed to PTS. The model 
estimated lung cancer mortality among nonsmokers by dividing the 
reported lung cancer risk for active smokers by a ratio of estimated 
tobacco smoke exposure for smokers and nonsmokers. The linear dose- 
extrapolation model therefore requires four estimates: 

1. the number of nonsmokers supposedly exposed to 
PTS; 

2. the average PTS exposure of nonsmokers; 

3. the average tobacco smoke exposure for active 
smokers; and 

4. the lung cancer risks reported for current 
active smokers. 

Specifically, Repace and Lowrey developed a version of a 
linear dose-response extrapolation model which is based upon a 
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weighted average of nonsmoker exposure to particulates. The 
weighted average estimate was not derived from actual exposure data 
but from a model which predicts ambient concentrations of 
particulate matter from the number of cigarettes smoked in a given 
volume of air space. The authors also calculated a lung cancer 
risk estimate and an estimate of daily "tar" (particulate) intake 
for active smokers. Nonsmoker risk of lung cancer was extrapolated 
from those estimates to yield 555 lung cancer deaths per year 
attributable to PTS exposure among nonsmokers. 

Arundel, et al., (1987) refined the Repace and Lowrey 

extrapolation model by replacing Repace and Lowrey's estimates of 

particulate matter exposure for nonsmokers with actual exposure 

97 

data from monitoring studies. The Arundel, et al., model also 
rejected Repace and Lowrey's extrapolation from the dose of active 
smokers to the exposure of nonsmokers, and replaces the latter 
with an estimated retained dose of particulates for nonsmokers. 
Using virtually the same assumptions as Repace and Lowrey, the 
Arundel et al. model estimates 12 lung cancer deaths per year among 
40 million male and female neversmokers. 

The various assumptions and estimates employed in the 

Repace and Lowrey linear dose-extrapolation model have been 

97—101 

challenged by a number of scientists. One scientist noted 

that the exposure and dose levels Repace and Lowrey used were not 
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based on actual measurements, and that actual measurements reported 

by other researchers ranged from "ten-to-one-hundred-fold less than 

98 

that in the Repace and Lowrey model." 

Still other scientists have questioned the methods of 
analysis used in their article. 99 ” 101 For example, the Repace and 
Lowrey extrapolation model assumes that the carcinogenicity of 
tobacco smoke depends upon some (unknown) element purportedly 
located in the particulate phase of PTS. The model also assumes 
that lung cancer per unit of exposure (i.e., per mg of "tar") is 
the same for mainstream smoke and PTS, an assumption which is not 
borne out by the scientific data regarding the chemistry of 
mainstream smoke and PTS. Moreover, the extrapolation model 
suggests that the relationship between reported risk and level of 
exposure is linear (i.e., dose-response), and it assumes that there 
is no exposure level below which lung cancer risk is absent. The 
dose-extrapolation model also assumes, with its suggestion of a 
linear dose-response from active smoking to low level exposure to 
PTS, that the so-called "one-hit" cancer theory, a theory that one 
molecule of exposure to a suspected carcinogen is sufficient to 
induce carcinogenesis, is valid. However, the "one-hit" model has 
what statisticians call a "zero intercept term," which is equivalent 
to assuming that lung cancer risk among nonsmokers is zero in.-fehs 
absence of ETS . 
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Even with its dubious assumptions and estimates, it is 

noteworthy that the linear dose-extrapolation model produces 

estimates of excess lung cancer deaths which are roughly an order 

of magnitude lower than estimates generated by the PAR model which 

relies on epidemiologic studies. A number of subsequently published 

extrapolation models, unlike that of Repace and Lowrey, have been 

97 102- 

based upon actual data and reasonable estimates of exposure. ' 

104 These models have been unsuccessful in estimating any 

appreciable increased risk of lung cancer for nonsmokers reporting 

exposure to PTS. Indeed, extrapolation models based on estimates 

of retained particulate matter generate estimates of excess risk 

which are as much as 2 0 orders of magnitude lower than estimates 

generated by the PAR method. Such vast ranges underscore the 

difference between risk estimates based on epidemiology and those 

based on dosimetry. This difference is so striking that even the 

authors of the EPA Draft Risk Assessment were unable to generate a 

"dose-response based on the extrapolation from mainstream to 

environmental tobacco smoke," and hence, relied solely upon the 

PAR model to support their contention of an increased risk of lung 

105 

cancer among nonsmokers reportedly exposed to PTS. 

There have been two published risk assessments of 

environmental tobacco smoke (ETS) exposure and heart disease, the 

first by A. Judson Wells in 1988, 106 and the second by Kyle 

107 

Steenland in 1992. However, despite his never having published 
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a risk assessment on ETS and heart disease, Stanton Glantz is the 

individual most often cited for the conclusion that a large number 

of annual heart disease deaths in the U.S. are attributable to ETS 

108 

exposure. In a 1991 article with William Parmley, Glantz 
claimed that the number of annual ETS-related nonsmoker deaths in 
the U.S. is approximately 53,000, the largest portion of which 
(37,000) he claimed was from heart disease. 

The figure of 53,000 annuat U.S. deaths attributed to 
ETS exposure originated in a publication by A. Judson Wells in 

1 fifi 

1988, although Wells actually argued for a "best estimate" of ETS 
related deaths that was somewhat lower, about 46,000, with 32,000 
of these due to heart disease. Stanton Glantz and William Parmley 
repeated the 53,000 figure in their 1991 article in Circulation . 
However, they did not themselves independently perform a calculation 
of "excess" deaths, but instead relied on the earlier work by Wells, 
which is cited by Glantz and Parmley as the basis for their claim. 

To calculate excess deaths due to ETS exposure. Wells 
used meta-analysis to derive ETS-associated relative risks for lung 
cancer, heart disease and cancers other than the lung. These 
relative risks, together with an estimate of the fraction of the 
population exposed to ETS, were entered into an equation that was 
used to calculate excess death rates for never smokers. To derive 
a value of actual numbers of deaths related to ETS exposure, these 
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excess death rates were multiplied by the number of people in the 
U.S. estimated to be exposed. Based on such calculations. Wells 
estimated that ETS exposure produced 39,000 excess deaths per year 
in the U.S. 

Further calculations attempted to take into account 
misclassification, either of smokers as nonsmokers or of nonexposed 
nonsmokers as exposed to ETS. Wells calculated that these 
adjustments for misclassification resulted in a revision upward of 
the estimate, from 39,000 to 53,000. Wells then stated that a 
more "conservative" estimate would be 46,000, a value chosen because 
it is halfway between the unadjusted value of 39,000 and the 
adjusted value of 53,000. 

It is clear that the claim of 53,000 excess deaths 
associated with ETS exposure is assailable at every level of its 
derivation. At the most fundamental level, the studies contributing 
to the meta-analysis are scientifically flawed. The flaws stem 
from, among other reasons, small sample sizes, inadequate control 
for potential confounding factors and unreliable estimates of ETS 
exposure. Such flaws contribute to the invalidity of the subsequent 
meta-analysis, a technique which is further called into question 
because it is not designed to bring together such methodologically 
disparate studies. Furthermore, any overall estimate of the 
prevalence and levels of ETS exposure within the U.S. is based on 
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assumptions, rather than direct measurement. In addition, a variety 
of other unproven assumptions are made in attempting to adjust the 
data to take potential misclassification into account. Finally, the 
seemingly capricious derivation of the annual death rate claim is 
reflected in Wells' final calculation'in which he decided, based 
on no particular formula, that the value of 46,000 would be a "best 
estimate," simply because it was halfway between an unadjusted and 
adjusted estimate. Such loose and unscientific conclusions should 
not form a basis for regulatory action. 

Kyle Steenland, a National Institute for Occupational 

Safety and Health employee, also performed a risk assessment of 

107 

ETS and heart disease, published in 1992. He calculated that 

35,000-40,000 annual U.S. heart disease deaths are attributable to 
ETS exposure. He concluded that "heart disease mortality is 
contributing the bulk of the public health burden imposed by passive 
smoking." 


There are two important differences between Steenland*s 

estimation process and that used by Wells. First, Steenland did 

not do a meta-analysis to obtain a pooled estimate of relative 

risk for heart disease mortality associated with ETS exposure. 

Instead, he simply adopted the relative risk reported in a single 

109 

study of a Maryland sample and applied that to the entire U.S. 
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population. Second, he focused only on heart disease and did not 
attempt to calculate ETS-related deaths from other diseases. 

Other than the above, Steenland's procedure for 
calculating deaths attributable to ETS exposure was generally 
similar to that reported by Wells. This estimation process 
involved: positing an overall increase in relative risk of heart 
disease associated with ETS exposure; making adjustments for 
potential misclassification and for background exposure; estimating 
the extent of exposure to ETS; and estimating the fraction of 
nonsmoker heart disease deaths attributable to ETS exposure. These 
estimates were incorporated into a formula using data on U.S. heart 
disease death rates and population estimates, from which was derived 
an estimated number of annual heart disease deaths attributed to 
ETS exposure. According to Steenland's calculations, "the overall 
estimate of ETS-attributable heart disease deaths for never-smokers 
and former smokers is 35000 to 40000." He further commented that 
these increased risks of death "are higher than those accepted in 
regulating environmental toxins." 

Steenland's calculations involved problems similar to 
those that plagued Wells' attempt to derive a number of deaths 
associated with ETS exposure. Although Steenland cannot be 
criticized for performing an invalid meta-analysis (because he did 
no meta-analysis at all), his procedure can perhaps be criticized 
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even more severely because he took a relative risk based on a single 
study from a single county in a single state and applied it to the 
United States as a whole. Criticisms relating to unverified 
assumptions, which were noted in regard to Wells' calculations, 
also apply to Steenland's procedure. 

Summary 


The conclusions of these governmental reports and other 
publications are extensively relied upon by those who claim that 
there is a possible association between PTS exposure in the 
workplace and adverse health effects irr nonsmokers. However, these 
reports and assertions have serious deficiencies that make their 
conclusions difficult to support. When appropriate scientific 
scrutiny is exercised, these reports and articles do not provide a 
defensible basis for the regulation of smoking in the workplace by 
OSHA. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 

GLOSSARY 

The attached glossary of scientific terms is provided for the 
reader's reference. 
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GLOSSARY 


Acute: Having a short course; of short duration. 

Air conditioning: The process of treating air to meet the 

requirements of a conditioned space by controlling its 
temperature, humidity, cleanliness and distribution. (After 
ASHRAE 62-1989.) 

Animal study: A controlled laboratory experiment in which animals 
are exposed to an agent and the biological effects of this 
exposure are assessed. The exposure may be via food or water 
(ingestion), by injection, by external application or by 
inhalation. Typical effects that might be measured are tumor 
incidence or tissue and organ changes. 

Antigen: A substance capable of producing an immune response. 

Atopy: A predisposition toward the development of allergies. 

Bias: Nonrandom error. Regarding epidemiologic studies, the 

operation of factors in a study's design or execution that 
erroneously lead to the appearance of a stronger or weaker 
association between the agent in question and disease than in 
fact exists. 
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Bioassay: The determination of the activity of a sample of an 

agent by noting its effect on a live animal or an isolated 
organ preparation. 

Carcinogen: A substance or agent designated as capable of producing 
or initiating cancer. 

Case-control study: A type of epidemiologic study which compares 
diseased persons (cases) with nondiseased persons (controls) 
in association with a common exposure to an agent. The 
previous exposures of both groups are investigated. 

Chronic: Persisting over a long period of time. Regarding animal 

studies, refers to administration of the test substance over 
a period of several weeks or months. 

Cohort study: An epidemiologic study which examines the development 
of a disease in a group (cohort) of persons who are currently 
free of the disease. May assess exposure either prospectively 
or retrospectively. 

Confidence interval (Cl) and confidence limits: The values between 
which a risk estimate may be expected to fall 95% of the time 
based on the variability of the underlying data. When the 
95% confidence limits are both greater and less than 1.00 
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(i.e., the confidence interval includes 1.00), the risk value 
is considered not statistically significant, i.e., the results 
are likely to be due to chance and do not support a judgment 
regarding an association between exposure and disease. 

Confounding: As applied to epidemiologic studies, the situation 

in which the relationship between an agent and a disease 
appears stronger or weaker than it truly is due to the 
influence of another unknown or unrecognized factor. In 
confounding, the agent under consideration is associated with 
another agent (a confounding factor, or confounder) which is 
itself associated with either an increase or decrease in the 
incidence of the disease. 

Dose-response assessment: Defines the relationship between the 

dose of an agent and the probability of induction of a 
carcinogenic effect. 

Environmental tobacco smoke (ETS) [called "passive tobacco smoke" 
("PTS") in the OSHA RFI]: Consists of smoke originating from 
the smoldering end of a tobacco product between puffs, e.g., 
sidestream smoke, and of smoke exhaled by the smoker. The 
components are released into the environment where they are 
diluted by ambient air and undergo changes related to aging 
over time. 
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Epidemiology: The branch of science concerned with the patterns 

of disease in human populations and the various factors that 
influence these patterns. 

Flow volume curve: A graphic analysis of the flow generated during 
an FEV maneuver plotted against volume change, followed by an 
FIV (forced inspiratory volume) maneuver plotted similarly. 

Forced expiratory flow (FEF 25 _ 75% ): The average rate of flow during 
the middle half of an FEV maneuver, recorded in liters per 
second or liters per minute. 

Forced expiratory flow (FEV^ Q ): The volume of gas expired over a 
given time interval (in this instance, one second) of an FVC 
maneuver. 

Forced vital capacity (FVC): The maximum volume of gas that can 
be expired as forcefully and rapidly as possible after maximal 
inspiration, recorded in liters. 

Gas: A state of matter in which substances exist in the form of 

nonaggregated molecules. (After ASHRAE 62-1989.) 
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Hypersensitivity: A state of altered reactivity in which the body 

reacts with an exaggerated immune response to a foreign 
substance. 

In vitro : Literally, within glass; used to refer to laboratory 
procedures conducted in a test tube or similar location, often 
involving preparations of cells or tissues. 

In vivo : Literally, within the living body; used to refer to 

laboratory procedures utilizing live animals. 

Mainstream smoke (MS): Tobacco smoke drawn through the butt end 

of a cigarette. 

Maximum expiratory flow (MEF 25 _ 75 ): The maximum amount of air 

that can be expelled from the lungs during the middle half of 
a maximum expiratory flow (MEF) procedure. 

Meta-analysis: A statistical technique for combining studies into 
a single analysis, designed to increase the ability to 
statistically detect an association if such an association is 
present. 

Microorganism: A microscopic organism, especially a bacterium, 

fungus or a protozoan. (After ASHRAE 62-1989.) 
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Mutagen: An agent that tends to increase the frequency or extent 

of mutation, i.e., physical or biochemical changes in the 
genetic material of an organism. 

Mutagenicity: The property of being able to induce genetic 

mutation. 

Odds ratio: A measure of risk obtained from epidemiological studies 
and mathematically close to relative risk ("point estimate" or 
"risk estimate" may also be used to refer to this measure). 

Odor: A quality of gases, liquids or particles that stimulates 

the olfactory organ. (After ASHRAE 62-1989.) 

Particulate matter: A state of matter in which solid or liquid 

substances exist in the form of aggregated molecules or 
particles. (After ASHRAE 62-1989.) 

Peak expiratory flow: The maximum flow rate attained at any time 
during an FEV maneuver, recorded in liters per second or liters 
per minute. 

p-value: A statistical estimate of the probability that a finding 
is due to chance. By convention, a finding with a p-value less 
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than 5% (i.e., 0.05), or sometimes 1%, is called statistically 
significant. A p-value less than 0.05 means that the observed 
results would occur by chance less than 5 times out of 100. 

Relative risk: The ratio of the incidence rate of a disease among 
individuals exposed to a particular risk factor to the 
incidence rate among unexposed individuals. 

Respirable particles: Ambient particles capable of penetrating into 
the nonciliated portion of the lung. Particles greater than 
10 fia aerodynamic diameter are not respirable. (After ASHRAE 
62-1989.) (One /xm [micrometer or micron) equals 1/1,000,000 
of a meter, or approximately 4/100,000 of an inch.) 

Short-term tests: In vitro (performed on cells or tissue cultures) 
tests for mutations, including tests for chromosome 
aberrations, DNA damage/repair and other transformations which 
provide supportive evidence of cellular changes and may give 
information on carcinogenic mechanisms. 

Sidestream smoke (SS): Smoke originating from the smoldering end 
of a tobacco product between puffs. 

Standardized mortality ratio (SMR): A statistical comparison of 
the number of observed deaths in a study population and the 
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number of expected deaths in a study population. 

Statistical significance: A procedure to quantify the probability 
that an observed outcome, e.g., an association between an 
exposure and a disease endpoint, arose from random variation 
alone. The scientific community often uses 5% as a standard 
level at which data are accepted as occurring other than by 
chance. This means that there is a 95% probability that the 
results are not attributable to chance. 

Syndrome: A set of symptoms which occur together. 

Synergistic: Acting together; enhancing the effect of another 

force or agent. 

Toxicology: The scientific study of the adverse effects of chemical 
or physical agents on biological systems. 

Ventilation: The process of supplying and removing air by natural 

or mechanical means to and from any space. Such air may or 
may not be conditioned. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 2a(i): "What data are available that associate adverse 
health effects with exposure to chemical agents?" 


Summary; 


There is a substantial body of scientific literature which suggests 
that exposure to various chemical agents in the indoor environment 
is associated with adverse health effects. Moreover, the literature 
suggests that exposure to chemical agents may be associated with 
symptoms of "sick building syndrome." Reported symptoms of exposure 
to chemical agents include headaches, dizziness, lung function 
impairment, fatigue, eye, nose and throat irritation, memory 
difficulties, and, possibly, decreased immunity. Some scientists 
have reported that there are possible synergistic reactions that 
occur between these different chemical agents in the indoor 
environment. Attempts to control individual sources of chemical 
agents in the indoor environment may not be sufficient to prevent 
the possible combined effects of the chemical agents. Therefore, 
in order to substantially reduce health complaints associated with 
exposure to chemical agents in the indoor air, adequate ventilation 
should be mandated in the workplace. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 2a(i): "What data are available that associate adverse 

health effects with exposure to chemical agents?" 

Response : 


The available scientific literature on volatile organic 
compounds (VOCs) in the indoor environment suggests that exposure 
to VOCs may be associated with a variety of health effects. There 
are as many as 75 different VOCs that may be emitted by potential 
sources in the indoor environment. 1 The potential health effects 
of complex mixtures of these entities, and the possible synergistic 
reactions that may occur between them, have not been fully studied. 

One study suggests that as many as 75 different VOCs may 
be emitted by potential sources in the indoor environment. 1 These 
VOCs can be sub-divided into nine different categories. The 
alkanes consist of n-hexane, n-heptane, n-octane, n-nonane, n- 
decane, n-undecane, n-dodecane, n-tridecane, n-tetradecane, n- 
pentadecane, n-hexadecane, 3-methylpentane, 2-methylhexane and 3- 
methylhexane. The cycloalkanes include cyclohexane, 
methylcyclohexane, and dimethylcyclopentane. Limonene, pinene, 
and terpinene comprise the terpene group. 
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The aromatic compounds consist of benzene, toluene, 
m, p,xylene, o-xylene, ethylebenzene, n-propylbenzene, i- 
propylbenzene, O-methylethylbenzene, 1,2,3 trimethylben, 1,2,4 
trimethylben, 1,3,5 trimethylben, n-butylbenzene, p-methyl, 
isopropy, diethlbenzene, and styrene. Chloroform, dichloromethane, 
tetrachloromethane, bromoform, 1,2 dichlorethane, trichloroethane, 
1,1,1 trichlorethane, trichlorethylene, tetrachloroethylene, 
chlorobenzene, m-dichlorobenzene, p-disclorobenzene, 1,2,3 
trichloroben, 1,2,4 trichloroben, and 1,3,5 trichloroben are 
included in the chlorin compounds category. 1 

The alcohol group of VOCs consists of ethanol, propanol, 
n—butanol, i—butanol, pentanol, hexanol, and 2— ethylhexanol. Ethyl 
acetate, n-butyl acetate, ethylmethyl ketone, 4-meth.2-pentanone, 
hexanal, and nonanal are the carbonyl compounds . Other compounds 
include PAH, naphthalene, 1-methylnaphthalene, and Benzo-a-pyrene. 
The without classification group consists of formaldehyde, 
acetaldehyde, acrolein, butanal, nitrosamines, aromatic amines and 
acrylonitrile. 1 

According to the scientific literature available, these 
VOCs may be contributed by many potential sources in the indoor 
environment. A book on formaldehyde sensitivity and toxicity states 
that indoor sources of VOCs may include adhesives, glues, pastes, 
cements, carpet and toilet cleaners, cutting fluids, detergents, 
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disinfectants/deodorants, dry cleaning fluids, dyes, inks, fur and 
leather, paints, lacquers, varnishes, anticorrosion paint, paint 
and varnish remover, paper, photography developers, stabilizers, 
and hardeners, polishes and finishes, room deodorizers, mildew 
preventives, pressed wood products, wax, and textiles. 2 

It has been suggested that PTS is a significant 
contributor to formaldehyde and benzene levels in the indoor 
environment. According to some authors, however, this is not the 
case. 3-5 Dr. Thad Godish, a researcher from Indiana, has reported 
that "tobacco smoke does not appear to increase vapor-phase 
formaldehyde levels significantly in indoor environments." 3 English 
researchers, Proctor, et al., have reported similar findings with 
total VOC levels in the indoor environment. 4 They wrote: 

ETS did not significantly contribute to levels 
of volatile organic compounds in office air. 

In direct conflict with the findings of the 
U.S. EPA TEAM study, our research suggests 
that tobacco smoking does not result in 
significant increases of compounds such as 
benzene in office air. 

Aldokofer, et al., reported that "[a]lthough the data of Wallace 
(1989) indicate such a possibility, it remains doubtful whether an 
increased benzene concentration in blood or in exhaled air, as 
observed after an ETS exposure, can be found under real life 
conditions." 5 The authors also suggested that "benzene uptake under 
ETS conditions is neglectable on the background of the body burden 
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caused by other environmental sources'* and that "it is highly 
questionable whether it poses a health risk to the general 
population." 


There is scientific literature that supports the claim 
that exposure to VOCs may be associated with adverse health effects. 
For example, a 1982 paper suggested the following regarding the 
alleged health risks of exposure to formaldehyde: 6 


The recent ban of UFFI by the Consumer Product 
Safety Commission (CPSC), the report of 
formaldehyde induced nasal carcinogenesis in 
rats by the Chemical Industry Institute for 
Toxicology (CUT) study, and evidence of 
formaldehyde hypersensitivity among individual 
members of the population serve to illustrate 
the concerns associated with exposure to 
formaldehyde in the indoor environment. 


Another study reported that "short-term exposure" to formaldehyde 
produces symptoms including eye, nose, throat and skin irritation, 
but that "long exposures" to formaldehyde may alter the structure 
and function of the respiratory system and may cause chronic 
respiratory disease. 7 The authors wrote: 


Formaldehyde is a toxic chemical that 
illustrates problems of indoor air pollution: 
used in resins that are a part of many home 
products, including particle board, plywood 
and urea formaldehyde foam insulation, it causes 
adverse health effects when it 'offgasses' 
from these products into a tightly-sealed 
occupied building. Most noticeably. 
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formaldehyde irritates eyes, skin, and 
. respiratory tract and causes allergic reactions, 
but these may not be its most serious effects. 
Formaldehyde also causes mutagenic and 
carcinogenic changes in test animals, and may 
cause these effects in humans. 

A 1990 article reported on health effects associated with 
low-level and high-level VOC exposures. 8 For low-level exposures, 
the article stated that the "responding tissues are mucousal 
membranes in eyes, nose and throat; skin in face, neck and hands; 
upper and lower airways." This study suggested a biological model 
of reactions to low-level VOC exposures: 1) perception of the 

environmental exposure caused by acute stimulations of senses; 2) 
perception or observation of acute or subacute inflammatory-like 
reactions mostly in the exposed tissues; and 3) a number of effects 
which may be classified as a group of subacute environmental stress 
reactions caused by the perceptions. The author concluded that 
the reported findings "indicate that VOCs may be important for the 
indoor air quality especially in the fora of discomfort due to 
odors and irritative symptoms in eyes, nose, and throat, and 
headache" and that "the syndrome may include other effects related, 
for example, to productivity and performance" not yet positively 
identified. 

The authors of another study assessed the neurobehavioral 
and sensory irritant effects of a complex VOC mixture in a normal, 
healthy population with no known sensitivity to chemicals. 9 They 
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reported an increased incidence of symptoms characteristic of "sick 
building syndrome," although they did not report that VOC exposure 
resulted in impaired memory and sensorimotor performance. 

In 1989, Thrasher, et al., reported on the possible 
development of antibodies (indicative of an immune response) to 
formaldehyde, toluene, and trimellitic anhydride in all full-time 
employees of redecorated offices. 10 Smoking was prohibited in the 
offices. All of the subjects reportedly had symptoms involving 
the central nervous system, such as headaches and difficulty with 
current memory, as well as chronic malaise and fatigue. Other 
complaints often reported included a flulike illness, muscle 
pain/spasm, nausea, sinusitis, dizziness, eye irritation, rhinitis, 
depression, joint pain, sore throat, wheeze and cough, irritability, 
diarrhea and constipation, and altered'olfaction. 

The authors concluded that "[s]ince HCHO [formaldehyde], 
TDI [toluene], and TMA [trimellitic anhydride] are constituents of 
building materials and since antibodies to albumin conjugates have 
been associated with illness," immunological mechanisms may explain 
the existence of hypersensitivity pneumonitis, allergic rhinitis, 
asthma, and skin eruptions that have been reported in cases of 
tight building syndrome. These authors had previously reported 
that formaldehyde exposure appeared to be associated with a chronic 
antigenic stimulation of the immune system in six patients. 11 
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In a study of formaldehyde levels in mobile homes, a 
group of investigators reportedly observed a synergistic effect 
between formaldehyde exposure and chronic respiratory and allergy 
problems. 12 They also observed a positive exposure-response 
association for burning/tearing eyes over the exposure ranges 
studied. 


In a study of exposure to 22 volatile organic compounds 
in the indoor air environment in 62 human subjects for 2.75 hours, 
Molhave, et al., reported that there was a significant effect of 
exposure to VOCs on responses to questions about general air 
quality, odor, ability to concentrate, and mucous membrane 
irritation. 13 The effect on eye, nose and throat irritation was 
acute and showed no signs of adaptation. The effects were 
significantly correlated with exposure both at 5 and 25 mg/m 3 . 

Molhave, in another 1986 paper, suggested that there is 
possibly a "sub-syndrome" which relates mucous membrane irritation- 
sensory irritation, dryness in nose and eye, which are very frequent 
symptoms with "sick building syndrome," to the total concentration 
of VOCs. 14 However, the author claims that the proposed dose- 
response relation is multifactorial, meaning that the reported 
response may also depend on such factors as ventilation rate, 
relative humidity and temperature. 
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In a report of 100 structures investigated by the 

Wisconsin Division of Health from January, 1978 to November, 1979, 

occupants complained of eye irritation, burning eyes, runny nose, 

dry or sore throat, headache, and cough.The authors reported 

that the ” [observations presented suggested nonoccupational, indoor 

environmental exposure to formaldehyde is significant and may reach 

levels which exceed occupational exposure standards.” Another study 

reported the following regarding the literature on VOC exposure 

16 

and associated health parameters: 


The perception of occupants with respect to 
both poor air quality and odor intensity 
increased with the total VOC concentration. 
Perception of dry mucous membranes was equally 
high at both 5 and 25 mg/m 3 , and much higher 
than with clean air, consistent with the 
existence of a threshold. In summary, there 
are now results from controlled experiments 
that associate some of the symptoms reported 
by occupants of complaint buildings with 
exposure to VOCs at concentrations well below 
occupational standards but which are consistent 
with concentrations found in nonindustrial 
indoor air. 


Hal Levin & Associates wrote the following regarding the 

alleged health effects of exposure to VOCs in the indoor air 

. 17 

environment: 


The health effects of most VOCs emitted from 
building materials are not well understood, 
but many are known or suspected human irritants 
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and carcinogens. In one study, Lars Molhave 
of Denmark found that 82% of commonly emitted 
VOCs are known or suspected mucous membrane or 
eye irritants, and 25% are known or suspected 
human carcinogens. 

In a 1989 study of formaldehyde exposure and its possible 
acute health effects, a group of investigators reported that "there 
was a significant relationship between HCHO [formaldehyde] exposure 
and variability in peak expiratory flows that was dependent on age 
group" and that "[i]t may be especially important to assess the 
variability in reactive individuals and children to determine the 
short-term effects of HCHO exposures and possible long-term 
consequences." 18 

In 1982, one investigator suggested that "the possibility 
of negative health effects [of organic gases and vapours of solvents 
in building materials] cannot be neglected, especially not for the 
more sensitive minority of the general population. 

Researchers have suggested that "some office workers may 
be constantly exposed to measurable formaldehyde concentrations as 
a result of offgassing from particleboard used in furniture and 
wall coverings." 20 These researchers have reported that "workers 
in industry and professionals exposed to formaldehyde show a higher 
than expected SMR for almost all types of cancer, but especially 
for cancer of the brain." However, the authors acknowledged that 
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indoor formaldehyde exposures may sometimes be too short to 
constitute a significant cancer risk. The authors suggested that 
"reliance on regulations concerning specific substances may be 
insufficient" and that "insistence upon adequate ventilation appears 
as a universally more useful strategy." They recommended that 
standards are established and enforced to ensure more adequate 
ventilation. The authors claimed that "an increase in ventilation 
rates would not only reduce indoor concentrations of widespread 
carcinogens such as radon daughters and combustion byproducts but 
also reduce discomfort and a variety of chronic indoor health 
problems such as allergies, respiratory infections and headaches." 

Another group of researchers has stated that "[i]t seems 
reasonable to view formaldehyde as though it were a carcinogen for 
humans," but "[t]he central question is how much of a carcinogenic 
risk does low-level exposure to formaldehyde pose under realistic 
environmental conditions?" 21 

In a case history of a five-level office building, two 
researchers reported that the occupants of the building had 
experienced multiple adverse health symptoms, and it was believed 
that poor indoor air quality was the culprit. 22 A pollutant survey 
of the building revealed the presence of a large number of airborne 
volatile organic compounds. The primary source of the VOCs, and 
an irritating odor, was identified as a chemical deodorizer being 
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used in the building and its air handling room. The authors 
concluded that "inadequate ventilation and high levels of complex 
mixtures of VOCs appeared to be the primary problems associated 
with the building." 

At least two research groups have studied the possible 
relationship between formaldehyde particles and asthma. 23 ' 24 One 
of these research groups reported that "the breathing zone 
concentrations of formaldehyde required to elicit these irritant 
reactions (mean 4.8 mg/m 3 ) were higher than those encountered in 
buildings recently insulated with urea formaldehyde foam, but within 
levels sometimes found in industry. 1,23 The authors concluded that 
"the results show that formaldehyde exposure can cause asthmatic 
reactions, and suggest that these are sometimes due to 
hypersensitivity and sometimes to a direct irritant effect." 

Researchers who studied the possible acute respiratory 
effects of low-level exposure to formaldehyde and sulfur dioxide 
reported that "[i]n general the number and severity of complaints 
increased with SO 2 dose in both healthy and asthmatic subjects." 
Asthmatics complained of progressive lower airway symptoms, while 
healthy subjects complained more of upper respiratory symptoms. 
Regarding formaldehyde, the authors reported that low-level 
formaldehyde exposure did not appear to affect lung function in 
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healthy or asthmatic subjects, while there were complaints of odor, 
sore throat, nasal discharge, stuffiness and eye irritation. 25 

Levin and Purdom reported in 1983 that " [s]ome of the 
health problems associated with building materials are created or 
increased when building heat losses and, consequently, the general 
ventilation of interior spaces are reduced." The authors go on to 
discuss exposure to formaldehyde gas from its release from urea- 
formaldehyde foam, including particular regulation activity in 
several states. 25 

Researchers in Denmark have reported that "even small 
concentrations of the relatively inert n-decane caused symptoms 
similar to those indicated in the 'World Health Organization 
definition of the sick building syndrome." 27 N-decane, like other 
VOCs, is reportedly released from building materials in the indoor 
environment. 

Recently, at least one group of researchers has emphasized 
that the total VOC level in a given indoor environment constitutes 
a complex mixture of many different compounds. 28 Although many of 
the compounds might not be found in significant amounts in indoor 
air, researchers have not fully studied the possible additive or 
synergistic effects that may occur between low levels of various 
volatile organic compounds in the indoor environment. Therefore, 
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VOCs might best be controlled as a mixture of individual compounds 
that might have undetermined synergistic effects on the health of 
occupants of inadequately ventilated workplaces. 

Carbon Monoxide 

There are several suggestions in the literature that 
underground parking garages in high rise buildings may contribute 
levels of carbon monoxide to the indoor office environment. 29-30 
Reportedly, the CO from the parking garages enter the interior of 
the building via elevator shafts and stairwells. The authors stated 
that in buildings with elevated CO, the "occupants of such buildings 
simply may be unaware of their indoor CO problems, and they may 
attribute their symptoms — such as headaches and dizziness — to 
other causes." 30 Another study indicated that underground offices 
with parking garages on the same level are vulnerable to indoor air 
quality problems because of elevated CO levels. 31 Some high-rise 
buildings may also have restaurants at a lower level that use gas- 
stoves for cooking and contribute CO to the indoor environment. 30 

Nitrogen Dioxide 

Investigators from the Health Effects Institute at the 
University of Rochester have reported on the possible adverse health 
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effects of exposure to nitrogen dioxide. 32 They wrote the 
following: 


In summary, low-level continuous exposure to 
nitrogen dioxide caused a slight increase in 
airway reactivity, in agreement with other 
recent studies. Collectively, this study and 
prior studies provide some evidence that 
alveolar macrophages obtained by bronchoalveolar 
lavage 3.5 hours after exposure to nitrogen 
dioxide might inactivate influenza virus in 
vitro less effectively than do cells collected 
after air exposure. 


They stated that although the status of N0 2 as a contaminant 
affecting the public health is uncertain, "[o]n the basis of 
epidemiological studies of air pollution, a plausible association 
between N0 2 levels and adverse health effects has been established." 
They also report that a few animal studies have suggested that N0 2 
impairs antiviral defenses. Although the HEI research revealed 
few definitive conclusions, the authors suggest that "efforts to 
characterize the influence of N0 2 inhalation, including repeated 
exposures, on respiratory defense mechanisms are warranted if a 
more scientifically credible data base is desired for the standard¬ 
setting process." 


A 1987 study reported that gaseous substances such as 
nitrogen dioxide stimulate the transformation of polycyclic 
aromatic hydrocarbons and that "the transformation products display 
a broad spectrum of mutagenicity, genotoxicity, and 
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carcinogenicity." 33 They conclude that "indoor pollutants that 
are emitted from kerosene heaters, gas burners, and liquefied- 
petroleum burners contain numerous nitroarenes possessing potential 
mutagenicity, as reported previously." 

Recently, researchers reported that there is a possible 
association between nitrogen dioxide exposure and the occurrence 
of influenza. They stated that "our findings suggest, but do not 
prove, that N0 2 alone may play a role in increasing susceptibility 
of adults to respiratory virus infections." 34 Other authors have 
reported the following regarding nitrogen dioxide exposure: 


These toxicological data suggest that exposure 
to N0 2 might adversely affect lung function, 
increase respiratory symptoms, exacerbate the 
status of persons with preexisting lung 
conditions such as asthma and chronic 
obstructive pulmonary disease, and increase 
rates of respiratory infection. 35 


Carbon Dioxide 

Researchers from the United States Airforce have reported 
that "the symptoms of fatigue, drowsiness, feeling of temperature 
extremes, dizziness, increased ear, nose and throat problems are 
correlated with increased C0 2 and decreased humidity" and that 
"our analysis also indicates a tendency for increased headaches 
and problems breathing with increased C0 2 end decreased RH [relative 
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humidity]." 36 Carbon dioxide is reportedly contributed by 
combustion sources in the indoor environment. They also reported 
that "the foregoing information demonstrates that, with increasing 
C0 2 levels there are increasing complaints, increased rates of 
respiratory illness, and loss of productivity which more than 
offsets energy savings" and that "studies on the physical and 
psychological effects of inadequate ventilation show clearly that 
noticeable [sic] effects occur at very low levels of C0 2 ." 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 2a(ii): "What data are available that associate adverse 
health effects with exposure to bioaerosols?" 


Summary: 


Bioaerosols, i.e., biological agents such as viruses, bacteria, 
fungi and their products, have been linked to a number of diseases 
and conditions. Such illnesses include Legionnaires' disease, 
hypersensitivity pneumonitis, humidifier fever, asthma, sick 
building syndrome and cold or influenza. The incidence of many of 
these illnesses has been linked to improper maintenance of 
ventilation systems or to inadequate levels of air exchange. For 
instance, the organism responsible for Legionnaires' disease, a 
form of severe, sometimes fatal, pneumonia, has been isolated from 
water in ventilation systems. Humidifiers have been implicated in 
the development of hypersensitivity pneumonitis, a condition that 
may lead to permanent lung damage. Humidifier fever, asthma and 
sick building syndrome are less well-understood; however, these 
complaints may affect worker performance. Infectious diseases 
(e.g., cold or influenza) are also likely to be transmitted more 
readily in poorly ventilated buildings. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 2a(ii): "What data are available that associate adverse 
health effects with exposure to bioaerosols?" 


Response : 


In 1984, the New York Academy of Medicine drafted a 
resolution on indoor air pollution, in which they stated: 1 


By far the most important substances in indoor 
air that affect human health are infectious 
agents, primarily viruses and bacteria, in the 
form of aerosols or as a part of droplets or 
particles. These cause more than 60,000 deaths 
and 250 million disabling illnesses in the 
United States each year. Their effects upon 
health are many times greater than that of all 
other indoor air pollutants. 


Recently, bioaerosols and their impacts on human health 


were described by Harriet Burge in a review article. 


2 


She wrote: 


[B] ioaerosols include vegetative microbial 
cells, their reproductive units, and metabolites 
that are small enough or sufficiently volatile 
to achieve aerial dispersion. Categories 
include viruses, bacteria, fungi, algae, and 
protozoa and their products. Most bioaerosols 
can probably act as sensitizing agents in 
susceptible hosts, whereas some cause infectious 
disease, and other bioaeroso.ls produce toxins 
with both acute and chronic health effects. 
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(Others have included rickettsiae and chlamydiae in the list of 
organisms as well.) 3 

The health effects that have been attributed to 

bioaerosols may be divided into two broad categories, as Philip 

. 4 

Morey did m a 1988 article: 


Microbial contaminants in the -indoor environment 
may cause illness of two general types, namely, 
those that are infective and those that are 
allergic in nature. Legionella pneumophila 
may be infective in that it causes legionellosis 
among susceptible persons. In this illness 
the microorganism invades or colonizes an organ 
such as the lung. Allergic respiratory 
diseases, on the other hand, are caused by a 
hypersensitivity response to inhaled particles 
containing viable microorganisms. . . . These 
illnesses usually occur as a response to 
microbial antigens aerosolized from heating, 
ventilation, and air-conditioning (HVAC) system 
such as humidifiers or air washers which may 
be contaminated or from other building 
components that may have been damaged by 
recurrent floods or moisture. 


Following are brief descriptions of particular diseases 
and conditions attributed in the scientific literature to 
bioaerosols. Included for each disease/condition are a discussion 
of its symptoms, the organism(s) known or thought to be responsible, 
and the components of heating, ventilating and air-conditioning 
(HVAC) systems thought to be involved in its transmission or 
development. 
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Legionellosis 


The bacterium Legionella pneumophila has been linked to 

two distinct, but related, illnesses: Legionnaires' disease, a 

multi-system disease including pneumonia, and Pontiac fever, a 

self-limited, flu-like illness characterized by fever, headache 

and muscle ache. Airborne transmission of these diseases has 

. 5 

been "firmly established." 

Legionella species may be ubiquitous in water systems; 
their growth is favored with temperatures between 37.7*C and 
48.8°C. 6 Suitably warm and stagnant water may be found in 
ventilation system components, such as cooling towers (and other 
wet type heat rejection systems), evaporative condensers, 
humidifiers, potable water heaters and holding tanks, pipes, and 
faucet aerators. ' It is believed that legionellae can survive 

n 

the water treatment process that produces drinking water. Treated 
drinking water may carry the bacteria to buildings where the 
bacteria can colonize plumbing fixtures, especially the service 
hot water system and the ventilation system. Heating, ventilation, 
and air-conditioning (HVAC) systems, particularly cooling towers 
and other water evaporation systems, may be colonized by Legionella 
if contaminated potable water is used as a source for their make-up 
water. This is possibly the most likely way that HVAC systems 
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7 

become contaminated with legionellae. 

If water in the cooling towers of a building's HVAC system 
is contaminated, the aerosol mist generated from that water is, of 
course, contaminated as well. This Legionella -contaminated mist, 
or aerosol, may then spread into other buildings through open 
windows and ventilation system air intakes. Legionellae can survive 
in the air long enough to still be virulent if the bacteria are 

9 

inhaled by humans. 

Legionnaires' Disease is a form of severe pneumonia 
attributed to infection with Legionella via inhalation. Symptoms 
of Legionnaires' disease include high fever, chills, headaches, 
muscular aches and pains, dry coughs, chest pains, shortness of 
breath, mental confusion, abdominal pain, vomiting and diarrhea. 
Although abdominal pain, vomiting and diarrhea are symptoms of the 
disease, currently available data do not suggest that Legionnaires' 
disease is acquired by drinking contaminated water. The abdominal 
symptoms may be produced by toxic substances released from bacteria 
in the lungs or other organs, e.g., the liver. Legionnaires' 
disease progresses quickly; initial symptoms (e.g., mild headache 
and cough) may worsen substantially within 24 hours, when body 
temperatures may rise to 104*F or higher. 
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Case reports indicate that Legionnaires' disease may 
principally affect elderly men, especially immunocompromised 
individuals, i.e., persons whose defenses against infection are 

r n a 

impaired, as by existing disease. ' Winn proposes that a 

combination of risk factors would produce the highest probability 

of infection, e.g., decreased host defenses and exposure to an 

11 

environmental source of virulent bacteria. However, at least 

one study reported that, in a Legionnaires' disease outbreak in a 

British police headquarters building, the affected individuals 

12 

were ''relatively young" and only one was immunocompromised. The 
recent outbreak in a California Social Security Administration 

building also apparently affected young (working-age) persons; 

13 

nine cases were reported, with one fatality. 

Bardana reports that the attack rate varies between 1- 

14 

7%, with a case fatality rate of about 15%. Approximately 15% 
of individuals exposed to Legionella -contaminated aerosols contract 
Legionnaires' disease within 3-9 days of exposure. The CDC 
estimates that 10,000 to 50,000 cases of Legionnaires' disease 
occur annually in the United States. Approximately 15% to 20% of 
those 10,000 to 50,000 patients may die from the disease. 9 ' 15 
Burge and Hodgson report that Legionella is "a major contributor 
to mortality in the U.S.: an estimated 5,000 to 7,000 deaths per 
year." 15 
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Pontiac fever, the other illness caused by Legionella, 
is marked by flu-like symptoms. Morey and Feeley note that some 
believe that, since Legionella has never been cultured from 
individuals with Pontiac fever, this illness represents an allergic 
reaction to air contaminated with Legionella rather than a true 
infection. 3 Pontiac fever often affects working-age adults; 
symptoms usually subside in approximately 48 hours, without 
antibiotic therapy or hospitalization. Attack rates are much higher 
with Pontiac fever, reaching as much as 95% of the exposed 
population. 

Approximately 1,300 cases of legionellosis (Legionnaires' 

disease and Pontiac fever) were reported to the CDC in 1990 as 

occurring in the United States. 9 It has been suggested that the 

actual number of cases is much higher. Estimates of disease 

incidence of legionellosis have ranged from 25,000 to more than 

9 

100,000 cases per year. 

Hypersensitivity Pneumonitis 

Hypersensitivity pneumonitis, (HP; also called extrinsic 

allergic alveolitis) is an inhalant-induced, immunologically- 

mediated inflammation of the alveoli (where air exchange occurs in 

16 

the lung) and the bronchioles (the smallest conducting airways). 

It has been suggested that HP develops following prolonged repeated 
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and intense inhalation exposure to antigen (a substance capable of 

17 

producing an immune response). 

Clinically, HP is characterized by intermittent chills, 

18 

fever, dry cough and shortness of breath. Chest x-rays show 

restrictions in lung function, gas transfer defects and nodular 

19 • 

shadowing. HP may resolve within hours or days, or, in more 

severe cases, may require weeks of convalescence. In the long¬ 
term, HP may lead to an accelerated decline in pulmonary function. 
While complete resolution often occurs, irreversible lung scarring 

and alveolar loss may follow intense, recurrent or prolonged 
16 

exposure. However, continual low-level antigen exposure may 

also lead to permanent lung damage, with large areas of tissue 
destruction. 

HP is often diagnosed in individuals with workplace 

exposure; it is characteristic of this condition that symptoms 

19 

subside when the affected individual is not at work. Attack rates 

14 

reportedly range from 1-71% of exposed populations, and are 
generally higher among nonsmokers. 16 

The antigen responsible for HP has not been isolated, 

but heat-tolerant (thermophilic) organisms have been implicated. 

18 

These include the dry-spored fungi ( Aspergillus . PenicilliunO 
and the thermophilic actinomycetes ( Micropolvspora . 
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Thermoactinomvces t. 17 ' 19 Responses to these organisms have been 
confirmed by precipitating antibody tests. Bacterial endotoxin 
(a toxic substance associated with the outer cell membranes) has 
also been implicated. Heat-tolerant organisms may contaminate 
humidifiers and air-conditioning systems, particularly water 
reservoirs in the central ventilation system; such contamination 
results in a continuing exposure to the antigen. 

Humidifier Fever 

Humidifier fever is a flu-like condition of variable 

severity, marked by fever, shivering, muscle and joint pains, 

malaise, headache, lethargy and shortness of breath. There is 

some indication that lung function changes may occur. Burge has 

suggested that humidifier fever may be an early, transient phase 

of hypersensitivity pneumonitis. Unlike HP, however, humidifier 

fever symptoms disappear with continued exposure and then reappear 

19 

when the individual returns after a break from work. 

Inhalation challenge and antibody precipitation tests 
reveal that some antigen is related to the development of humidifier 
fever, possibly the same antigen exposure as HP. Although the 
exact antigen is unknown (endotoxin has been proposed), molds, 
algae, and non-pathogenic bacteria have been found in contaminated 
humidifiers. 
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Asthma 


Asthma is characterized by variable bronchial narrowing, 

16 

swelling of the airway lining and overproduction of viscid mucus. 
Such events follow the reaction of allergens with allergen-specific 
immunoglobulin E (IgE) molecules in the respiratory tract. 

Asthma is exacerbated by continued exposures to ambient 
19 

levels of allergens. Some case reports suggests that asthma 
attacks have been provoked by contaminated humidifiers in the home 
and workplace. In fact, one author wrote that 16 

The most obvious associations between indoor 
fungal prevalence and induction of asthma have 
been observed during finite exposures associated 
with operation of humidifying devices. 

A variety of microorganisms suspected of being associated with 
asthma have been located in humidifiers, but the causative agent 
is unknown. 

Sick Building Syndrome (SBS) 

Sick building syndrome is marked by such symptoms as 
headache, eye and throat irritation, nausea, dizziness, and fatigue. 
Several authors have proposed various biological contaminants as 
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being related to the development of this syndrome. These include 
volatile organic compounds released by fungi, toxic agents and 
irritants like endotoxin (a bacterial product), and microbial and 
dust levels. 


Burge has proposed that endotoxin released from humidifier 

. . 20 

reservoirs is related to building-related illness. Bardana, et 

14 

al., describe building-related illness as 


an illness in which worker complaints of ill 
health in a particular buildihg are more common 
than might be reasonably expected. . . . Most 
documented buildings represent tight, energy- 
efficient designs with mechanical rather than 
natural mechanisms of air exchange. Attack 
rates vary considerably and can approach 80% 
of building occupants. Common complaints 
include headache, ill-defined fatigue, and 
mucous membrane irritation of the respiratory 
passages. 


Rylander and colleagues measured endotoxin and glucan (a 
fungal cell wall component) in a study of several residences in 
Sweden. They reported apparent correlations between the amount 
of glucan and nasal irritation and hoarseness, and between the 
amount of endotoxin and cough and itchy eyes. Both substances 
have been identified in dusts collected in occupational settings, 
suggesting that these compounds may be related to SBS symptoms. 
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In their study of a British Legionnaires' disease 

outbreak, O'Mahony and colleagues noted a correlation between the 

presence of Legionella and reported sick building syndrome 
12 

symptoms. They wrote: 


It is . . . possible that microorganisms could 
be one of the causes of the symptoms of the 
sick-building syndrome because, as in this 
building, an inadequately maintained cooling 
tower and air-conditioning system would 
encourage their growth. 


Similarly, 


a Swedish group noted: 


22 


An increasing number of people with such a 
non-industrial occupation complain of the 
following symptoms: sensation of dry mucous 
membranes and skin, erythema, mental fatigue, 
headaches, high frequency of airway infections 
and cough, hoarseness, wheezing, itching and 
unspecified hypersensitivity, nausea and 
dizziness. 


These authors ascribed such symptoms to carpeted rooms, and 
suggested that accumulation of dust and microorganisms should be 
investigated. Indeed, they found that measured levels of dust 
and fungi were higher in carpeted rooms, as were reported 
complaints. 

While not directly implicating microorganisms, Finnegan 
and Pickering include SBS in a review of "building-related 
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illness. •' 


They discuss a survey they conducted on nine buildings: 


19 


In all the mechanically ventilated buildings, 
there was a significant excess of work-related 
headaches, lethargy and nasal and mucous 
membrane symptoms when compared with the 
naturally ventilated buildings. In the 
humidified buildings there was also an excess 
of work related eye symptoms as well as chest 
tightness and dry skin, compared to the 
naturally ventilated buildings. 


They also note that the "cause of these work related symptoms in 
air-conditioned buildings remains to be determined despite much 
research." 


Fungal Illnesses 

A Canadian Working Group described three categories of 
fungal illnesses: respiratory and skin allergies or other damage, 

tissue infection (pulmonary mycoses), and systemic toxicity 

. . . 23 

(immunosuppression, organ-specific necroses). 

One of the fungi most implicated in fungal diseases is 
Aspergillus . a fungi whose spores are ubiquitous in the 
environment. The spores may become concentrated in ventilation 
systems or may be brought into buildings in incoming air. In 
"normal" individuals exposed to Aspergillus spores, allergic 
diseases including HP or allergic bronchopulmonary aspergillosis 
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Inhalation of Aspergillus spores may trigger 


may occur. 24 

bronchospasm in asthmatics. Superficial and locally invasive 
infections (ear, skin, sinus, and lung) may also occur. In immune- 
compromised persons, however, greater invasion from the site of 
infection may take place. 

Many fungi produce mycotoxins, substances which are well- 

known as carcinogens. 16 Some have reported that mycotoxins may be 

related to the development of leukemia. In particular, aflatoxin, 

which may be inhaled in certain circumstances, has been associated 

2 6 

with human liver cancer. Similarly, over 500 volatile organic 

2 6 

compounds have been identified as being produced by fungi. 

Other Infectious Diseases 


Some evidence suggests that airborne infectious agents 

27 28 

may be spread by ventilation equipment. ' In particular, as 
Burge notes: 2 


Indoor infectious aerosols place human occupants 
at risk because an enclosed space confines and 
protects the aerosols, which thus can dose the 
occupant for an extended period. 


Elsewhere, Burge writes that influenza, measles and tuberculosis are 

spread via aerosols, usually in proximity to an infected person; 

20 

nevertheless, she notes that 
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In poorly ventilated environments, levels can 
build to the point where susceptible subjects 
throughout an occupied space become infected, 
(p. 688, author's emphasis) 


A recent study of a Massachusetts building where 27 of 

67 occupants (40%) contracted tuberculosis suggested that increasing 

29 

the outside ventilation rate could have reduced infection rates. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 2a(iii): "What data are available that associate adverse 
health effects with exposure to passive tobacco smoke?" 


Summary ; 


Epidemiologic studies reporting an association between spousal and 
parental smoking and chronic disease in nonsmokers do not include 
actual exposure assessments of PTS. Furthermore, available data 
on exposure suggest that nonsmoker exposures to PTS in public places 
and workplaces are minimal. Of the 30 epidemiologic studies on 
spousal smoking and lung cancer, only 12 have assessed reported 
workplace exposures to PTS; ten of those 12 do not report 
statistically significant associations between PTS and nonsmoker 
lung cancer. Only five studies on PTS and heart disease address 
workplace exposure; not one reports a statistically significant 
association. Only six studies have investigated workplace PTS 
exposure and adult respiratory disease; their results can best be 
described as inconclusive. Similarly, little published data exist 
on PTS and conditions such as asthma or allergy in the workplace. 
Furthermore, all the epidemiologic studies on PTS may be criticized 
for problems in design and methodology and failure to account for 
possible confounding factors. The available data from published 
epidemiologic studies are not sufficient to support the claim that 
PTS exposure in the workplace is associated with chronic disease 
in nonsmokers. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 2a(iii)j "What data are available that associate adverse 
health effects with exposure to passive tobacco smoke?" 

Response : 

Overview 


Epidemiologic studies in the published literature which 
report an association between spousal or parental smoking and 
chronic disease (e.g., lung cancer, heart disease, etc.) in 
nonsmokers are not based upon actual exposure assessments for PTS 
("passive" tobacco smoke, also called environmental tobacco smoke 
(ETS)). Instead, "exposure" is assessed via questionnaire. The 
notions of "spousal smoking," "parental smoking" or "living with a 
smoker" are used as surrogate determinants for PTS exposure. 

However, data on nonsmoker exposure to PTS are available 

in the published literature. 1-4 ' 10-13 While these data are 

independent of the so-called "health effects" (epidemiologic) 

literature on PTS, they suggest that nonsmoker exposure to PTS in 

typical public places and workplaces is minimal. 4 ' 10-12 ' 14-15 ' 18- 
25,33-34,37 
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In addition, the physical and chemical properties of PTS 
have been essentially ignored and/or misunderstood in a number of 
published reviews on PTS and disease in nonsmokers. It is 
important, therefore, to clarify what is available in the scientific 
literature on the nature of PTS, or, as it is more commonly known, 
environmental tobacco smoke (ETS). 

PTS: A Characterization 

Passive tobacco smoke (PTS) is an aged and dilute mixture 
of sidestream smoke (SS; the smoke from the burning end of the 
cigarette) and exhaled mainstream smoke (MS; the smoke to which 
the smoker is exposed). PTS differs chemically and physically from 
both MS and SS. PTS is a dynamic, ever-changing mixture which, as 
it ages and dissipates, undergoes chemical reactions and physical 
change. There is no single definable, reproducibly characterizable 
entity known as PTS. 1 

Dissipative forces such as air currents and attraction 
to surfaces influence SS and exhaled MS. 1 Studies indicate that 
constituents in PTS are hundreds to thousands of times more dilute 
than either SS or MS. Often, concentrations of PTS constituents 
fall below detection limits of current scientific measurement 
devices. 
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As PTS ages, a number of physico-chemical changes take 
place. Matter evaporates from SS particles as they age to PTS. 
During the aging process, PTS particles coagulate and increase in 
size. Chemical compounds partition between the gas and particle 
phase of the smoke. (For example, nicotine is found in the particle 
phase of MS; in fresh SS, most of the nicotine is in the gas phase.) 
Decay patterns for constituents of PTS vary over time and are 
dependent upon physical conditions in the environment. 


PTS is not equivalent to either MS or SS . Many studies 
and reviews employ sidestream/mainstream smoke comparisons, 
ostensibly to demonstrate the kind and quantity of constituents 
involved in exposure to PTS. But such comparisons are deceptive 
and misleading. As two tobacco smoke chemists reported: 1 


Although ETS originates from sidestream and 
exhaled mainstream smoke, the great dilution 
and other changes which these smoke streams 
undergo as they form ETS make their properties 
significantly different from those of ETS. 
Thus, the sidestream/mainstream ratios quoted 
in Table 1 can be misleading if used out of 
context. The important question is not the 
ratio of sidestream/mainstream but rather what 
is the concentration of the constituent in the 
indoor environment and how does it compare to 
levels from sources other than ETS. Studies 
based solely on observations of fresh 
sidestream, or highly and unrealistically 
concentrated ETS, should take into account the 
possible differences between these smokes and 
ETS found in real-life situations. 
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Even the 1986 Report of the Su rgeon General on PTS 


conceded: 


Comparison of the relative concentrations of 
various components of SS and MS smoke provides 
limited insights concerning the toxicological 
potential of ETS in comparison with active 
smoking. As described above, SS 
characteristics, as measured in a chamber, do 
not represent those of ETS, as inhaled by the 
non-smoker under non-experimental conditions. 2 


Similarly, the 1986 NAS/NRC Report on ETS concluded: 


Because the physicochemical nature of ETS, MS, 
and SS differ, the extrapolation of health 
effects from studies of MS or of active smokers 
to nonsmokers exposed to ETS may not be 
appropriate. 3 


Exposure to PTS 

Published studies indicate that nonsmoker exposure to 

PTS under normal, everyday conditions is minimal. For example, 

researchers report that there is little difference in ambient levels 

of carbon monoxide in smoking and nonsmoking areas of workplaces 

4—9 

and public places and in homes with and without smokers. Other 

studies indicate that PTS contributes approximately 30% of the total 
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particles in the air of a typical public place. 

Nicotine is often used as a marker for PTS exposures because it is 
unique to tobacco smoke. Typical measurements of nicotine range 
from an exposure equivalent of 1/100 to less than 1/1,000 of one 
filter cigarette per hour. 18-25 This means that a nonsmoker would 
have to spend from 100 to 1,000 hours or more in an office, 
restaurant or public place in order to be exposed to the nicotine 
equivalent of a single cigarette. 


Studies which have examined PTS constituent levels of 
nitrosamines, nitrogen oxides and volatile organic compounds (such 


* A paper published in a 1980 issue of Science magazine, in 
which the authors reported the results of their efforts to 
measure particles or particulates in the air of smoking and 
nonsmoking areas, is often cited to support the claim that 
ETS is a major indoor pollutant. The authors. Repace and 
Lowrey, contend that the levels of particles they observed in 
the smoking areas were much higher than in the nonsmoking 
areas. However, their study results are inconsistent with 
many others. For example, the average particle count 
attributed to ETS in their study was from three to twenty 
times higher than the average levels reported in other studies 
of office buildings, restaurants and residences. 

There are a number of explanations for the authors' apparent 
overestimation of ETS exposure. First, they selectively 
sampled environments such as meeting and game rooms, bars, and 
sandwich shops which did not represent normal occupancy 
conditions and where particulate levels would likely be high 
regardless of the presence or absence of tobacco smoke. 
Second, through inappropriate testing methods, they incorrectly 
assumed all particles in the air arose from ETS. However, as 
several researchers have noted, ETS typically contributes 
about one-third of the overall particle levels in indoor 
spaces. Moreover, particles also are generated by people and 
their everyday routine activities such as movement and cooking. 
(Repace, J. and A. Lowrey, "Indoor Air Pollution, Tobacco Smoke 
and Public Health," Science 208: 464-472, 1980.) 
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as benzene**) report minimal contributions to overall ambient air 

26—39 

levels in homes, the workplace and public places. 

Questionnaire R eliability 

All of the epidemiologic studies on the purported 

associations between living with a smoker and disease in nonsmokers 

rely solely upon questionnaire responses about reported exposure, 

rather than upon actual PTS exposure data. Recent studies indicate 

that questionnaires are an extremely unreliable and inaccurate 

measure of exposure. 40-42 Questionnaire responses about exposure 

vary widely when compared with actual measurements of PTS 

42 

constituents in the ambient air. 


** Benzene exposure from ETS is negligible, despite reports to 
the contrary. "Automotive fuel is, by far, the largest, most 
pervasive source of benzene exposure. In 1989, the U.s. 
Department of Health and Human Services estimated that 1 
billion pounds of benzene were released into the atmosphere 
from the refueling and operation of approximately 130 million 
motor vehicles in 1976 [NIEHS, 1989]. This translates into 
7.8 pounds of benzene per vehicle per year. In contrast, a 
pack-per-day smoker would generate approximately 0.008 pounds 
of benzene per year, assuming that, at most, 0.5 mg of benzene 
is generated from one cigarette (MS plus SS) [Hoffmann, 1990]. 
Based on these estimates, an average person is potentially 
exposed to 1,000 times more ambient benzene from one automobile 
than from a smoker in a given year." [From: Response of 

R.J. Reynolds to the U.S. EPA: "ETS: A Guide to Workplace 

Smoking Policies," October 1, 1990.] 
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In a review paper referenced in the OSHA RFI (RFI, 

Reference #7), Tager assessed the reliability of questionnaire 

43 

responses as a surrogate for actual exposure data. He writes: 


Questionnaires theoretically suffer from 
potential problems of recall bias, inaccurate 
recall, and false reporting of personal tobacco 
use. 


And: 


Among the most significant limitations of 
existing questionnaire data are the facts that 
many of the questions were not designed 
specifically to investigate involuntary 
exposure, or the questionnaires have been 
incomplete in their probing of the circumstances 
of exposure. These limitations have made it 
difficult to provide even semi-quantitative 
exposure estimates over time. 


In a series of studies, 40-42 Coultas et al., compared 
actual PTS exposure data with questionnaire response estimates of 
exposure. They report: 


Responses concerning recent tobacco smoke 
exposure and urinary cotinine levels were 
correlated to only a modest degree. The authors 
conclude that adults can reliably report whether 
household members smoked during their childhood, 
but information on quantitative aspects of 
smoking is reported less reliably. 

And: 

Not surprisingly, we found that the 
questionnaire responses were poor predictors 


- 7 - 


Source: https://www.industrydocuments.ucsf.edu/docs/qnwlOOOO 


2046157507 




of concentrations of respirable particles and 
nicotine. 

During one workshift, we obtained questionnaires 
on exposure, saliva and urine for cotinine, 
and personal air samples for respirable 
particles and nicotine. The levels of cotinine, 
respirable particles, and nicotine varied widely 
with self-reports of exposure to ETS .... 


In 1983, Friedman et al. examined the accuracy of self- 
44 

reported exposure to PTS. They observed: 


Although the reported passive smoking of married 
persons was strongly related to their spouses' 
habits, categorization by spouses' smoking 
resulted in considerable misclassification. 


Specifically, they reported: 


Our data also indicate that studies of the 
effects of passive smoking should consider the 
correlates of this form of smoke exposure before 
concluding that it is responsible for some 
observed effect. 

However, using the spouse's smoking status to 
classify persons resulted, as far as can be 
discerned with our relatively crude 
questionnaire, in a considerable amount of 
misclassification. About 40-50 per cent of 
persons with nonsmoking spouses reported some 
passive exposure and, conversely, 30-35 per 
cent who were married to smokers surprisingly 
reported no exposure. 


45 

Pron et al., in a study on the reliability of self- 
reported PTS exposure histories, observed the following: 
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Responses to initial screening questions used 
to detect a person's exposure to passive smoke 
were more reliable for residential than for 
occupational exposure. 


And: 


Quantitative measures of exposure to passive 
smoke, i.e., number and duration of exposure, 
were even less reliably reported. 

Test-retest estimates of reliability suggests 
that misclassification of such exposures may 
be extensive. 


They concluded: 


The results of this study suggest that 
improvements in the reliability of measurement 
of exposures to passive smoke are needed for 
future studies. 


Most recently, the National Academy of Sciences, in their 
1991 Report, "Human Exposure Assessment for Airborne Pollutants: 
Advances and Opportunities," addressed the validity of 
questionnaires for exposure assessment in studies of PTS. The 
Report states: 46 


It is important to examine ways to improve 
techniques to assess more accurately exposure 
to ETS. 

Until recently, epidemiological studies of the 
acute and chronic health effects of ETS have 
been handicapped by limitations in assessing 
exposures to ETS. Exposures occur at a wide 
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range of concentrations for highly variable 
periods and in numerous indoor environments. 
Unlike active smoking, exposure to ETS cannot 
now be easily assessed with standardized 
methods. Previous epidemiological studies of 
the chronic effects of ETS, particularly lung 
cancer, have determined exposure solely by 
questionnaires, which have not been standardized 
or validated. The questionnaires have usually 
obtained information on smoking habits of 
occupants of residences to permit assessment 
of ETS exposures and have not adequately 
addressed the impact of occupational exposures. 
The use of such questionnaires might pose 
problems in misclassification of subjects by 
exposure status and obscure possible exposure- 
effect relationships. 
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Response to Question 2a(iiit (continued) : 


Luna Cancer 

It has been argued that "passive" tobacco smoke (PTS) 

1 2 

exposure increases the risk of lung cancer in nonsmokers. ' This 
claim is based upon data from epidemiologic studies of women who 
report spousal smoking in the home . The studies cited in support 
of the claimed association between spousal smoking and lung cancer 
have been heavily criticized in the scientific literature. For 
example, of the 30 published epidemiologic studies examining the 
issue of spousal smoking and lung cancer in nonsmokers, none 
actually measured exposure to PTS. Also, the risk estimates 
reported in the studies are "weak" in epidemiologic terms (i.e., 
less than 3.0). Twenty-four of the 30 studies do not achieve 
statistical significance; that is, their conclusions are consistent 
with a null hypothesis of no association. In fact, nine of the 
spousal smoking studies report risk estimates that are negative 
(i.e., less than 1.0); one of these is statistically significantly 
negative. Moreover, studies on spousal' smoking are of questionable 
relevance to the workplace. 

To date, 12 of the 30 published epidemiologic studies 
on the issue of spousal smoking and lung cancer in nonsmokers have 
assessed reported workplace exposures to "passive" tobacco smoke 
(PTS). Ten of the 12 studies report associations between PTS and 
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nonsmoker lung cancer which do not achieve statistical 
significance; only two studies report marginally statistically 
significant increased risks for persons who reported exposure to 
PTS in the workplace. Thus, the existing data examining reported 
workplace PTS exposures and lung cancer incidence in nonsmokers 
are consistent with the null hypothesis of no association. 

Description of Studies 

Of the 12 epidemiologic studies on spousal smoking which 
assess an estimate of workplace PTS exposure, six were performed 
in the United States, three in European countries and three in 
Asian countries. The following are brief descriptions of these 
studies and their conclusions regarding workplace PTS exposure. 
The studies, their reported point (risk) estimates for workplace PTS 
exposure, and the statistical significance of their point estimates 
are summarized in Table 1 (immediately following page 14). 

In 1984, Kabat and Wynder published results of a case- 
control study of hospitalized individuals, mostly from New York 

3 

City. A total of 25 male cases and 53 female cases and their 
matched controls were included. The authors wrote: 

The plausibility of a role of passive inhalation 
in lung cancer can be questioned on several 
grounds . . . 
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Cases do not differ from controls except for 
the greater exposure to cigarette smoke at 
work reported by male cases compared to male 
controls. 


The authors reported that 18, of 25 male cases versus 11 
of 25 controls reported being exposed to PTS in the workplace. 
This result was marginally statistically significant at P = 0.05. 
The authors' reported results for women are inconsistent with their 
conclusions on men; 26 of 53 female cases versus 31 of 53 controls 
(i.e., fewer cases than controls) reported exposure in the 
workplace. This result is not statistically significant. 

The second U.S. study, by Garfinkel and colleagues, was 

, 4 

a case-control study of hospitalized women in New Jersey and Ohio. 
It included the following estimation of workplace exposure to PTS: 


The interviewer also asked about the average 
number of hours a day the woman had been exposed 
to the smoke of others at any time during the 
past five years, during the past 25 years at 
home, while at work . . . 


The authors reported the following: 


[The] OR for exposure at work during the last 
five years was 0.88 [95% Cl 0.66, 1.18; 14 
cases, 52 controls]; for the last 25 years, it 
was 0.93 [95% Cl 0.73, 1.18; 34 cases, 118 
controls]. 
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These two point estimates represent negative associations between 
reported PTS exposures in the workplace and lung cancer in 
nonsmokers. 


In 1985, Wu and colleagues reported on a case-control 

5 

study of women in a Los Angeles, CA tumor registry. For 
adenocarcinoma, the authors report, "we did not observe any elevated 
risk associated with passive smoke exposure ... at work (RR = 
1.3; 95% Cl = 0.5-3.3)." 


Conclusions based on a case-control study of 191 men and 
women in New York State were reported in 1990 by Janerich and 

g 

colleagues, who wrote: 


Exposure in the workplace was measured by 
recording the number of smokers who worked 
with each study subject during his or her 
lifetime and the amount of time the subjects 
spent working with these smokers. These 
exposures were compared for case patients and 
control subjects. Estimating the odds ratio 
as a continuous variable for an equivalent 
differential of 150 person-years of exposure 
gave an odds ratio of 0.91 (95 percent 
confidence interval, 0.80 to 1.04), indicating 
no evidence of adverse effect of environmental 
tobacco smoke in the workplace. 


In 1990, Rabat reported preliminary results from an 
American Health Foundation case-control study, which then included 

7 

90 cases and 247 controls. Rabat reported that "preliminary 
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analyses of the data do not indicate any striking ETS exposure 
differences between cases and controls.” Specifically, he reported 
odds ratios for men of 0.98 (95% Cl 0.46, 2.10) and for women of 
1.00 (0.49, 2.06). 

The most recent American study was published in 1991 by 

Q 

Fontham and colleagues. It represents a preliminary report on a 
case-control study of women in five U.S. cities. For all lung 
cancer types combined, an odds ratio of 1.34 (95% Cl 1.03, 1.73) 
was reported for those women who reported that they were ever 
exposed to PTS in an occupational setting. 

The first European study including an assessment of PTS 
exposure in the workplace and nonsmoker lung cancer was published 

9 

in 1984. The authors wrote that "overall the results showed no 
evidence of an effect of passive smoking on lung cancer incidence 
among lifelong nonsmokers,” although they presented no odds ratios 
for workplace exposure. 

In 1989, Svensson and colleagues reported on their case- 
control study of women in Stockholm County, Sweden. 10 For women 
exposed at home ££ at work (17 cases and 90 controls), the authors 
reported a statistically nonsignificant odds ratio of 1.2 (95% Cl 
0.4, 2.9). For women exposed at home and at work (7 cases and 24 
controls), the reported odds ratio was 2.0 (95% Cl 0.6, 8.1). 
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The third European case-control study to assess workplace 
exposure was conducted on hospitalized women in Athens, Greece. 11 
Based on 89 cases and 118 controls, the authors conclude: "The 

effect of exposure to passive smoking at work was very small and not 
statistically significant (the RR between extreme quartiles was 
1.08 (0.24-4.87))." 

Koo and colleagues, in their 1987 case-control study of 

women in Hong Kong, included an assessment of workplace exposure 

12 

in an accounting of total lifetime exposure to PTS. The authors 
concluded: 


On the basis of our extensive life-history 
data, we were able to calculate the total years, 
hours, mean hours/day, and jcigarettes/day to 
which the subjects had been exposed to tobacco 
smoke at home or at work. 

Despite such detailed accounting, we were unable 
to find a significant trend in the crude or 
adjusted RR for these 4 lifetime measurements 
of passive smoking. 


13 

Shimizu, et al., reported that in their case-control 
study of 90 women in Nagoya, Japan: 


Passive smoke exposure at work was not clearly 
associated with female lung cancer, although 
the relative risk was slightly elevated (RR = 
1 . 2 ). 
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That reported relative risk was not statistically significant. 

A joint Chinese-American study of women in Shenyang and 
Harbin, two industrial cities in northeast China, reported that 
228 cases and 301 controls had been exposed to PTS in the 
workplace. 14 A relative risk of 1.1 (95% Cl 0.9, 1.6) was 
calculated, which the authors described as a "small excess risk," 
although it was not statistically significant. The authors also 
noted that "there were no significant dose-response trends 
associated with years of passive smoke exposure at work." 

Bias and Confounding Factors in Studies on Spousal Smoking 

The epidemiologic studies on spousal smoking and lung 

cancer have been criticized for their failure to account for a 

variety of biases and confounding factors that could affect the 

validity of their reported findings. In their discussion of such 

studies, for example, American researchers Ernst Wynder and 

Geoffrey Rabat cautioned that "if the observed relative risk is 

small," which they note is "the case" in the reported associations 

between spousal smoking and lung cancer, "it is important to 

determine whether the effect could be due to biased selection of 

subjects, confounding, biased reporting, or anomalies of particular 
33 

subgroups." 
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Misclassification of exposure may contribute to the 
reported increase in lung cancer risks among nonsmokers, according 
to several scientists. For example, none of the studies on PTS 
and lung cancer provides direct observational information on PTS 
exposures. Instead, spouses, next-of-kin or friends were asked to 
estimate the amount of PTS to which they thought the subject was 
exposed. Such estimates may result in what is called exposure 
misclassification, which several researchers have reported leads 
to improper indices of exposure and incorrect estimations of 

A O A *)Q 

risk. ' ” In Garfinkel's study, for example, the reported risk 
for lung cancer in the women exposed to PTS was actually less than 
for women not exposed when either the women's or their husbands' 
estimates were used. 4 Other authors, including the National 
Research Council, have recently criticized questionnaires used in 
PTS studies for not being standardized or validated; they pointed 
out that misclassification of exposure may occur if the 
questionnaire is not appropriately designed. 40 ” 42 

Biostatistician S. James Kilpatrick has identified another 
form of misclassification, called differential misclassification, 
which results "from the tendency of .respondents to inflate the 
amount of ETS exposure for lung cancer cases and deflate the report 
of exposure for controls." similarly, Dr. Ernst Wynder, President 
of the American Health Foundation, notes that "relatives of a 
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nonsmoking lung cancer patient are more likely to report passive 
inhalation exposure on the part of their relative than are 

a *5 

relatives of a control patient." Wynder and a co-author also 

noted that even if the patient herself is interviewed, some 

44 

overreporting of PTS exposure may occur. 

Misclassification of case studies can also arise if 

45 

diagnoses of lung cancer are not histologically confirmed. 
Without histologic confirmation, a tumor arising at another site and 
metastasizing or traveling to the lung could be erroneously 
identified as a primary lung tumor. 

A more subtle form of potential bias, known as 

"publication bias," stems from the apparent unwillingness of 

scientific and medical journals to publish studies which report 

negative or weakly positive results. 46-48 Scientists have recently 

expressed concern over the growing trend among such journals to 

overemphasize (and hence to publish) only those studies which report 

49 50 

positive increases in risk. ' Published studies which are 

combined for meta-analyses, therefore, may not truly represent all 
investigations on the issue of PTS exposure and lung cancer. 

Statistician and epidemiologist Peter Lee has argued 
that the increased risks reported in the various studies are the 
result of an inherent bias in study design rather than the result 
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of any genuine effect from exposure to PTS. In his analyses, 
Lee has presented data which indicate that the reported risks cannot 
be explained on the basis of either PTS exposure or dose for the 
nonsmoker. Rather, he contends that the reported "risks" are the 
result of bias caused by a small number of smokers who are 
misclassified in the studies as nonsmokers. 

Moreover, most of the epidemiological studies on ETS and 
lung cancer have failed to consider age differences, diet, 
occupation and exposures to indoor or outdoor pollution as potential 
confounding elements. The importance of such factors is 
increasingly underscored in more recent publications. 60 ' 61 

In developing countries, for example, the use of kerosene, 
gas, coal, liquefied petroleum gas, straw or wood for heating and 
cooking reportedly contributes to elevated levels of certain indoor 

air constituents, and may lead to increases in disease 

62 63 

incidence. ' Early, limited reports first suggested that 
exposures to indoor air constituents may be responsible for the 
increased risk of lung cancer among Oriental women. 64 ' 65 Since 
then, a number of studies have reported elevated risks for lung 
cancer associated with the use of coal in stoves and other 
indigenous heating devices in China. 14 ' 29 ' 32 ' 66 ” 72 At least two 
papers have reported that certain cooking techniques which produce 
oil vapors, e.g., stir-frying and deep frying, were associated 
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Another 


. 14.25 

with increased lung cancer risks among Chinese women, 
paper reported that national air quality standards were consistently 
exceeded in the Chinese kitchens studied. 73 Similarly, the use of 
kerosene, coal, wood or straw has been associated with an increased 
risk of lung cancer in Japanese women. ' It appears that poor 
indoor air quality may not be restricted to Asian countries; similar 

observations regarding workplaces and offices have been made in 
n 74 

Greece as well. 

In addition to poor indoor air quality from heating and 

cooking fuels, at least one epidemiologic study from northeast 

China reported statistically significant associations between 

72 

outdoor air pollution and lung cancer incidence. 

Several aspects of diet have been suggested to be possible 
confounding factors. For instance. Dr. Linda Koo, in several papers 
published between 1988 and 1990, re-analyzed her data on nonsmoking 
wives of smokers. 75-78 Her results indicated that wives of 
nonsmoking husbands had "healthier" lifestyles than wives of 
smoking husbands; they exhibited higher socio-economic status and 
had better indices of family cohesiveness and lower frequencies 
of selected health problems and complaints. An important and 
statistically significant difference was reportedly found in the 
diets of the two groups. Wives of smoking husbands consumed more 
processed and spicy foods and ate fewer fresh fruits and vegetables 
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than wives of nonsmoking men. Koo concluded that such correlates 
of smoking status "act as important confounders when evaluating 
health risks among families with smoking husbands." She also wrote: 

[C]aution should be exercised when interpreting 
data on ETS. It may not be the hazards of 
tobacco smoke that are being evaluated, but a 
whole range of behaviors that result from having 
a smoking husband, which may in turn increase 
the risk for certain diseases among their wives 
and children. 

Moreover, in 1989, Sidney and colleagues reported that 

nonsmokers living with smokers consumed less carotene (Vitamin A) 

than nonsmokers who lived with other nonsmokers. They concluded 

that "dietary beta-carotene intake is a potential confounder and 

should be measured whenever possible in studies of the relation 

between passive smoking and lung cancer." In 1991, additional 

supportive data were provided by Le Marchand and colleagues' study 

of women in Hawaii, which found that beta-carotene intake was 

inversely associated with PTS exposure. The authors noted: 

"Decreased beta-carotene consumption could explain, in part or in 

total, the moderately elevated lung-cancer risk observed for passive 

smokers in past studies." In addition, in a 1990 abstract. Waller 

and Smith reported a correlation between serum beta-carotene level 

and socioeconomic status, suggesting that the relationship may be 

81 

even more complex. Another aspect of diet, namely, consumption 
of green tea, was associated with a statistically significant 

- 12 - 


Source: https://www.industrydocuments.ucsf.edu/docs/qnwlOOOO 


2046157528 




Similar 


82 

increased risk of lung cancer in women in Hong Kong. 

results were first reported at a 1987 conference in Tokyo, in a 

paper calling for increased attention to possible relationships 

83 

between substances taken in orally and lung cancer. 

Other potential confounders in studies of PTS and lung 

13 14 29 80 84 

cancer include occupational exposures; ' ' ’ ' personal 

health factors (e.g., menstrual cycle length, history of respiratory 
disease); 14,29,32,78 family history of lung cancer; 29 ' 55 and even 

Q C 

keeping pet birds. More than 20 independent risk factors for 

8 6 

lung cancer were listed in a recent article by Gori and Mantel. 
These authors pointed out that; 


Since many of the RRs [for those risk factors] 
are substantially larger than any reported for 
the association of lung cancer and ETS, even 
weak contributions by combinations of these 
confounders would be cumulative and could be 
more than sufficient to explain the marginal 
lung cancer risks that some epidemiologic 
studies of ETS have reported. In fact it is 
likely to be so, because these studies have 
not controlled for the factors in any meaningful 
or comprehensive way, while other investigations 
provide evidence that several of those risk 
factors cluster and selectively segregate in 
families with smokers. 


Swedish scientist Ragnar Rylander summed up the importance 
of confounders in a 1990 article. He cautioned that studies 
evaluating the relationship between exposure to ETS and lung cancer 
"must take into account other environmental risk or protection 
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factors and the possibility that exposure to environmental tobacco 
smoke may be confounded," which he noted "has not been considered 
in the majority of such studies." He concluded: "Until this has 
been done, the claim of causality between environmental tobacco 
smoke and lung cancer remains uncertain." 
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Response to Question 2a(iii) (continued) : 


Heart Disease 

The following material discusses and provides references 
to articles from the literature on heart disease and "passive" 
tobacco smoke (PTS) which have some potential relevance to workplace 
exposure. There are very few epidemiological data explicitly based 
on the workplace. However, there are some preliminary data and 
speculations. In addition, a number of epidemiological studies 
and reviews, although not specifically relating to the workplace, 
nevertheless provide information on the more general issue of a 
potential relationship between PTS exposure and heart disease. 
There are scientific uncertainties in attempting to use this 
literature to draw conclusions concerning the narrower issue of 
the workplace. Taken together, however, the available 
epidemiological data do not adequately support a conclusion that 
PTS causes heart disease in nonsmokers. 

In addition to the epidemiologic data, this submission 
also discusses related literature that may impinge on the scientific 
basis for claims concerning PTS and heart disease. Some articles 
comment on the cardiovascular implications of the extremely loy 
levels of PTS or carbon monoxide to which nonsmokers might be 
exposed. Other articles relate to the general question of what 
acute effects (e.g., on heart rate, blood pressure or exercise^ 
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performance) PTS might have on the cardiovascular system in either 
healthy subjects or angina patients. Articles along similar lines, 
but which relate to carbon monoxide (CO), are also included, in 
view of the importance CO is sometimes considered to have in 
cardiovascular function. Due to the scope of the literature on 
these points, the references cited are not comprehensive. However, 
they are representative of questions raised in the literature about 
facets of cardiovascular function that have been sometimes claimed 
to be related to heart disease in PTS-exposed nonsmokers. Overall, 
these materials point to a number of inadequacies in the scientific 
argument that PTS exposure is a cause of heart disease. 

These following discussions and citations are organized 
according to whether they focus on: epidemiological reports of 
original data or reviews; exposure levels of PTS or carbon monoxide; 
and healthy subjects or "compromised” individuals (typically angina 
patients). Accordingly, the specific organization is as follows: 

Epidemiology 


Primary epidemiological reports.p. 3 

Epidemiological reviews claiming PTS-associated 

risk. P* 9 

Epidemiological reviews challenging claims of 

PTS-associated risk. P* 12 

Comments generally emphasizing the low levels of PTS 
constituents, especially carbon monoxide.p. 15 
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Acute effects 

PTS exposure — healthy subjects. P* 20 

PTS or CO exposure — angina patients and other 

compromised individuals. . .P* 26 


Epidemiology 

Primary epidemiological reports 

None of the epidemiological studies which have examined 
workplace smoking in relation to heart disease have reported a 
statistically significant relationship of such exposure with heart 
disease. Only five studies commented substantively on some aspect 
of workplace exposure. 1 2345 Three of these provided workplace 
exposure estimates. 1 4 5 All three were consistent in nsfe reporting 
a relationship of such exposure with heart disease. The other two 
studies 2 3 briefly addressed the workplace smoking issue but did 
not provide data on a possible association with heart disease. 
One of these studies merely provided an estimate of workplace 
exposure. 3 The other speculated that unmeasured workplace exposure 
might have influenced the estimates of PTS risk associated with 
household exposure. 2 Accordingly, to the extent that actual data 
are available on workplace smoking, the literature does not suggest 
a basis for claims that workplace PTS exposure is related to heart 
disease in nonsmokers. 
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The five epidemiological studies which comment on 
workplace exposure are described more fully below. 

Dobson. A.J., Alexander, H.M., Heller, R.F. and Lloyd, D.M. 

Xliilli_ 

This article provides epidemiological data concerning a 
potential relationship between environmental tobacco smoke exposure 
and heart disease. All subjects were residents of the Hunter region 
of New South Wales, Australia. It used a case-control design. 
The cases were all individuals, male or female, within that region 
who experienced a "fatal or non-fatal definite or possible 
myocardial infarction or a coronary death." The controls were a 
sample comprising individuals in this region who were participating 
in an ongoing risk factor prevalence study sponsored by the World 
Health Organization. Data were collected on certain demographic 
characteristics, medical history, cigarette smoking and PTS exposure 
at home and work. 

Odds ratios and 95% confidence intervals reported for 
heart disease risk associated with PTS exposure at home were 0.97 
(0.50-1.86) for men and 2.46 (1.47-4.13) for women. For PTS 
exposure at work, the odds ratios and confidence intervals were 
0.95 (0.51-1.78) for men and 0.66 (0.17-2.62) for women. The 
authors concluded that the "odds ratios for passive smoking at work 
did not suggest increased risk." 
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Although the authors expressed a belief that their study 
supports an adverse effect of both smoking and PTS exposure at 
home, they commented on a variety of sources of biases in their 
study, including potential effects of confounding. "On balance, the 
effects of bias and confounding could have led to overestimation 
of risks due to passive and active smoking." 

Helsing, K.J., Sandler, D.P., Comstock, G.W. and Chee, E. 

I12M11 _ 

This report provides data on a 12-year follow-up of a 
Washington County, Maryland, population, and is based on 
information concerning household exposure. There are no workplace 
data. However, the authors commented on the potential influence 
on their results of presumed exposure at work and elsewhere outside 
the home. They suggested that "some of those presumed to have 
zero or moderate exposure at home were actually subjected to 
moderate or heavy passive smoke at work or elsewhere outside the 
home." (p. 921) This exposure would mean there was no true no¬ 
exposure control, and accordingly, it would weaken the apparent 
association of household smoke exposure with heart disease 
mortality. In this study, only about one-half of the women worked 
outside the home. However, almost all of the men worked outside of 
the home. 


This may in part explain the greater consistency 
over age groups among women than among men in 
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the increase in relative risk with indicated 
level of exposure. (p. 921) 

It bears emphasis that these comments on workplace smoking 
reflect opinions of the authors. They are not descriptive of data, 
and, accordingly, should be considered as speculation. 

Hiravama. T. f1984) 3 

PTS exposure was assessed via husbands' smoking, and there 
are no explicit workplace data. However, ischemic heart disease 
(i.e., related to constriction or obstruction of a blood vessel) 
mortality rates in women are broken down according to age, 
occupation and smoking habit of the husband. Hirayama also 
mentioned that he had performed a survey which provided data on 
exposure in the workplace. He stated: 

Our recent survey showed that 47.5% and 32.6% 
of Japanese adult women were being exposed to 
passive smoking at home and at the workplace, 
respectively. (p. 186) 

Also, on page 194, Table 11, point 2, there is a reference 
to workplace exposure. 

Despite these scattered comments regarding PTS workplace 
exposure, Hirayama does not provide any data concerning any 
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estimate of workplace exposure in relation to heart disease 
incidence. 

Lee. P.N.. Chamberlain. J. and Alderson. M.R. (1986) 4 

This study provides a small amount of workplace exposure 
information. Spousal smoking was the primary method of assessing 
PTS exposure. However, in addition to this basic spousal smoking 
measurement, there was a questionnaire which asked the subjects to 
quantify, on a four point scale, the extent to which they were 
regularly exposed to tobacco smoke in four situations: at home, 
at work, during daily travel and during leisure time. Table IV, 
p. 101, presents data on lung cancer, with no evidence of 
association of any of these indices, including workplace exposure, 
with lung cancer. Table V, p. 102, gives similar data, summarizing 
all four indices with regard to heart disease. There is no evidence 
of an association. 

It should be noted that Lee, ~et al. did report that there 
was an approximate two-fold increase in stroke risk among people 
who scored high on the combined PTS exposure index. However, this 
was not statistically significant. 
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Svendsen, K.H., Kuller, L.H., Martin, M.J. and Ockene, J.K. 
t!987t 5 _ 

This study used smoking status of the wife as an index 

of PTS exposure. However, a small amount of information was 

collected regarding the workplace. 


Only a limited amount of information was 
collected about exposure to tobacco smoke on 
the job. Participants were asked the smoking 
status of their coworkers. (p. 785, col. 2) 


The following data regarding workplace exposure to PTS 
were described, indicating no statistically significant association 
with heart disease. 


Of 1,237 never smokers, 906 (73.2 per cent) 
reported that most coworkers were smokers, and 
331 (26.8 per cent) reported that most coworkers 
were nonsmokers. The relative risk for the 
endpoint death from any cause, for men whose 
coworkers smoked compared with men whose 
coworkers did not smoke, adjusted for age and 
wife's smoking status is 1.2 (p = 0.63, 95 per 
cent Cl 0.5-1.8). For the endpoint coronary 
heart disease death, the relative risk is 2.6 
(p * 0.23, Cl 0.25-12.7), and for fatal or 
nonfatal coronary heart disease event, the 
relative risk is 1.4 (p = 0.26, Cl 0.8-2.5). 

Because of the small number of deaths, the 
joint impact of a spouse' who smoked and 
coworkers who smoked was estimated only for 
the endpoint fatal or nonfatal coronary heart 
disease event. The risks for the categories 
wife and coworkers who smoked, wife who smoked 
and coworkers who did not smoke, and coworkers 
who smoked and wife who did not smoke relative 
to the category wife and coworkers who did not 
smoke are 1.7 (p = 0.14, 95 per cent Cl 0.8- 
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3.6), 1.2 (p = 0.75, 95 per cent Cl 0.4-3.7), 

and 1.0 p = .99, 95 per cent Cl 0.5-1.9), 

respectively. (p. 791) 

Epidemiological reviews claiming PTS-associated risk 

Some reviews of the epidemiological literature on PTS 

and heart disease conclude that a relationship has been 
6 7 8 9 10 

established. However, only one of these, a paper by 

7 

Kawachi, et al., makes an explicit claim that PTS is associated 
with workplace deaths. The other reviews, nevertheless, make it 
clear that they believe a general association of PTS with heart 
disease also applies to the workplace. Because these reviews do not 
actually provide measurements or estimates of workplace PTS 
exposure in relation to heart disease, it is arguable that they 
are not informative on this issue. However, the thrust of these 
reviews, as they might apply to the workplace, is summarized briefly 
below. 

Wells. A.J. fl9881 6 

Wells' estimate of 46,000 annual PTS-related deaths 
(32,000 from heart disease) is based on exposure assumptions that 
include the workplace. For example, it was assumed that a 
percentage of nonsmokers (whether or not living with a smoker) 
would nevertheless have some exposure at home or at work. (p. 
250, col. 2) Even so. Wells does comment, in discussing lung cancer 
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mortality, that the relative risks "are based largely on home 
exposure." (p. 257, col. 1) 

Kawachi. I.. Pearce. N.E. and Jackson. R.T. f1989) 7 

These authors specifically estimate workplace PTS exposure 
for New Zealanders. 


The prevalence of exposure to passive smoking 
in the workplace has been estimated to be 
33.6% and 23.4% for never smoking men and women 
respectively. (p. 337, col. 1, Abstract) 


Relative risks and annual deaths from heart disease were 
calculated in relation to this estimated exposure. 


The number of ischaemic heart disease deaths 
due to passive smoking in the workplace was 
even higher [than for lung cancer], at 152 
(range: 62-224), assuming relative risks of 

2.3 (Cl 1.4-3.4) and 1.9 (Cl 1.4-2.5) for men 
and women respectively. (p. 337, col. 1, 

Abstract) 


It should be emphasized that these claims of heart disease 
deaths related to workplace PTS exposure are not based on data— 
that is, not on the observation of heart disease deaths in 
nonsmokers exposed to PTS at the workplace. Rather, these claimed 
heart disease deaths are what would theoretically be predicted 
based on a certain estimated level of overall PTS exposure in the 
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population and given the presumption that a certain level of risk 
stems from such exposure. 

Kristensen. T.S. (1989) 8 

The general context of this review's discussion of 
"passive smoking" is as a potential factor in workplace-related 
cardiovascular disease. The review, however, does not introduce 
any new data or assumptions regarding workplace exposure. 

Glantz. S♦A. and Parmley. W.W. f1991) 9 

Glantz and Parmley acknowledge that their analysis is 
based on household smoking studies. However, they addressed the 
workplace issue by citing data that detectable levels of blood 
cotinine are found in nonsmokers who say they live with nonsmokers, 
thus "indicating that they are actually exposed to ETS, either at 
work or at home." (p. 3, col. 2) This type of misclassification, 
according to the authors, was said to lead to underestimating the 
PTS-related risk. 

According to Glantz and Parmley, relying on household 
studies also leads to an underestimate of overall risk because 
workplace PTS exposure tends to be relatively higher than household 
exposure. 


Last, and of note, all these studies are based 
on the smoking habits of the nonsmoker's spouse 


11 
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and, therefore, the exposure to ETS at home. 
Household exposures to ETS at home are generally 
much smaller than exposures at work, where the 
density of smokers is generally higher. As a 
result, these studies generally underestimate 
the risk and attendant public health burden 
due to ETS-induced heart disease. Kawachi et 
al. adjusted Wells’ relative risks to account 
for workplace exposures to ETS and found that 
the relative risks increase to 2.3 (95% Cl, 
1.4-3.4) for men and 1.9 (95% Cl, 1.4-2.5) for 
women. Thus, any potential confounding of the 
results because of exposure to ETS outside the 
home will tend to produce underestimates rather 
than overestimates of the effect of ETS. 
Likewise, estimates of public health impact 
based on risks computed from household exposures 
will be lower than the true public health 
impact. (p. 4, col. 1) 


Steenland. K. f1992) 10 

This article reviews epidemiological and experimental 
literature related to the claim that PTS causes heart disease. It 
also calculates an estimate of the number of annual U.S. heart 
disease deaths attributable to PTS exposure. Although the author, 
Kyle Steenland, is affiliated with the National Institute for 
Occupational Safety and Health, his risk assessment is not directed 
toward potential occupational PTS exposure. Instead, he focuses 
on nonsmokers' potential PTS exposure at home, as inferred from 
living with a current or former smoker. Steenland's calculations 
reflected an "adjustment" for potential PTS exposure outside the 
home (such as at work or in other social settings). However, this 
adjustment was based on assumptions al^out workplace PTS exposure. 
No data were reported on actual PTS exposures in the workplace or 
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even of surrogate measures that might be used to infer PTS 
exposure. In fact, Steenland acknowledged "the lack of data on 
exposures to ETS outside the home." (p. 95) 

Epidemiological reviews challenging claims of PTS-associated risk 

The literature contains several literature reviews which 
conclude that a potential relationship of PTS exposure and heart 
disease has not been established. 11 12 13 14 15 16 17 In view of 
the highly limited data on workplace PTS exposure, it is not 
surprising that none of these reviews provide conclusions 
specifically focusing on the workplace. However, these reviews do 
address broad problems with the PTS/heart disease data. If such 
data are generally inconclusive, then they are reasonably viewed 
as also specifically inconclusive in regard to the workplace. 

U.s. Department of Health and Human Services (1986) 11 

This review examined the available data and judged that 
"no firm conclusion" (p. 10) could be made regarding a possible 
relationship between PTS and heart disease. 

Committee on Passive Smoking, Board on Environmental Studies 
and Toxicology (19861 12 ___ 

This committee report calculated that any potential heart 
disease risk related to PTS would be "difficult to detect or 
estimate reliably" from epidemiological studies, and would be "the 
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same order of magnitude as what might arise from expected residual 
confounding due to unmeasured covariates." (p. 263) 


Wexler. L.M. (1990) 13 

At the PTS conference held at McGill University in 1989, 
Lawrence Wexler, of the New York Medical College, concluded that 
recent data did not provide a basis for altering the earlier 
conclusions by the Surgeon General and National Research Council 
concerning PTS and cardiovascular disease. 


Based on the available evidence, it is this 
author's opinion that it has not been 
demonstrated that exposure to ETS increases 
the risk of cardiovascular disease. (p. 139) 


Weetxnan. D.F. and Munbv. J. (1990t 14 

Two scientists from the United Kingdom reviewed the 
literature on PTS and heart disease and presented their conclusions 
at an international conference on indoor air quality held in Lisbon, 
Portugal in April 1990. 


It is concluded that no increased risk of 
cardiovascular disease can be associated 
unequivocally with exposure to ETS, and it 
seems probable that this will continue to be 
the case until specifically designed trials 
are instigated, and some objective measure of 
degree of exposure can be devised. (p. 215) 
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Thierv. J. and Cremer. P. (1990) 15 

Two physicians from the University of Munich, Germany, 
presented their conclusions at an international conference in 
Hungary in June 1990. 


Taking into account the small increase in 
coronary risk in passive smokers as compared 
to non-exposed subjects and also the low 
validity and small number of epidemiological 
studies available and the fact that their 
results are at least inconsistent, a 
relationship between passive smoking and 
cardiovascular diseases cannot be established 
on these data. (p. 6) 


Armitage, A.K, (1991) 16 

In a 1991 book discussing a wide range of issues involving 
PTS, the literature on heart disease was reviewed by Alan Armitage, 
former director of toxicology of a major European research 
laboratory and now head of pharmacology at the Tobacco Research 
Council Laboratories in the United Kingdom. He judged that the 
scientific data have not established an increased heart disease 
risk in nonsmokers exposed to PTS. 


It is clear that the evidence for a harmful 
effect of ETS in enhancing CHD [coronary heart 
disease] risk in non-smokers is not very 
convincing. ... (p. 114) 
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Lee. P.N. (1991) 17 

Although it has been demonstrated above that 
the risk assessment for heart disease 
essentially rests on the results from two 
studies, both of which seem unreliable, a number 
of other general points can“be made. First, 
there are a very large number of risk factors 
for heart disease. It is evident that 
adjustment for these factors in the studies 
has always been incomplete, and often seriously 
incomplete. Second, the extent of the 
association seen in some of these studies, 
which in some cases is close to that reported 
in relation to active smoking, is implausibly 
high when viewed against the extent of the 
association seen in relation to active smoking. 
Third, there is a major danger of publication 
bias. It is notable that the literature is 
still relatively sparse despite the numerous 
ongoing studies of heart disease and the fact 
that heart disease in a non-smoker is probably 
50 times or so more common than lung cancer in 
a non-smoker. (p. 200) 


Comments generally emphasizing the low levels of PTS constituents, 
especially carbon monoxide _:_ 

One way to approach the question of PTS and heart disease 
is to examine the levels of PTS to which nonsmokers might be 
exposed. Reported levels of exposure to carbon monoxide may be 
particularly of interest in view of the potential role some authors 
have speculated it to have in heart disease. The literature 
provides many examples of reviews concluding that potential 
nonsmoker PTS or CO exposure levels are extremely low and not likely 
to be of physiological significance. The conclusions of several 
notable examinations of this issue are extracted below. 
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Adlkofer, F.X., Scherer, G.. Von Meyerinck, L., Von Maltzan, 
Ch. and Jarczvk. L. (1989) lg -— 

COHb in passive smokers rises only slightly 
above the normal physiological level so that 
it is difficult to differentiate from COHb- 
values measured in non-exposed non-smokers. 

(p. 185) 


Cole. P. (1981) 19 

Another source of CO is the inhalation of 
exhaled tobacco smoke and sidestream smoke 
from other smokers, called 'passive smoking'. 
In a City office adjacent to Barts, where 
smoking was allowed, we measured the COHb levels 
in 100 non-smokers working alongside active 
smokers. Again, the mean level was slightly 
up, 1.12%, but again the increase is hardly 
significant. Passive smoking, although 
undeniably unpleasant to some can hardly be 
described as a health hazard. The rise in 
COHb does not even approach that found in an 
active smoker. In the same City office we 
measured COHb in a 100 active smokers at the 
same time. They showed a mean level of 5.5% 
with a maximum of 13%, a completely different 
picture. We have rarely found a known non- 
smoker to exceed a level of 2.5% COHb and most 
are much lower. (p. 76) 


Gori. G.B. and Mantel. 2L_il&&ll 2Q 

The daily levels of cigarette consumption 
compatible with no significantly increased 
risk for other diseases associated with active 
smoking appear to be of the same order as for 
lung cancer. Tables 4 and 5 report the 
analogous estimates for cardiovascular and 
respiratory disease mortality, with the 
implication that retained doses of ETS are 
unlikely to be associated with significant 
risk elevations for such disease as well. (p. 
96) 
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Table 4 in the paper summarizes data from epidemiologic 
studies of smoking and heart disease, and provides the "maximum 
levels of daily cigarette consumption at which risk for coronary 
heart disease mortality in male smokers may not be significantly 
increased from the risk of nonsmokers." The maximum levels are in 
the range of 1.5-4.5 cigarettes per day. By contrast, Gori and 
Mantel calculate that the average PTS-exposure for a nonsmoker is 
"less than one cigarette over the course of 1 year." 


Together, these considerations suggest that 
the lung cell doses for average ETS-exposed 
nonsmokers are probably between 1/10,000 and 
1/100,000 of equivalent cell doses for average 
mainstream active smokers. In practical terms, 
this implies an annual retained dose of tobacco 
smoke components equivalent to far less than 
the dose from the active smoking of one 
cigarette somehow evenly dispersed over a 1- 
year period. (p. 94) 


Malmfors, T.. Thorburn. D. and West1in. A. (1989) 21 

This is a study of the air quality in passenger aircraft, 
focusing on components related to PTS. Although no potential 
health effects were measured, the report emphasizes the low levels 
of PTS-related components, and observes these are unlikely to have 
an important cardiovascular significance. It is also noted that 
the nicotine and carbon monoxide levels in aircraft cabins are 
well below the standards set by OSHA. 
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It can be seen that the nicotine concentrations 
found in the present study are roughly one- 
tenth of the standard for the working 
environment set by OSHA. The concentration of 
carbon monoxide is also about one-tenth of the 
standard for general indoor "air and even less 
for the working environment, (p. 623) 

From this comparison it appears that the quality 
of the aircraft cabin air in the present study 
is satisfactory and better for factors related 
to ETS - nicotine and carbon monoxide - than 
for carbon dioxide and relative humidity. (p. 
624) 

Any effects on the cardiovascular system would 
have been mostly unnoticed in healthy 
individuals, because there are no known direct 
effects of ETS on the cardiovascular system 
beyond the formation of carboxyhemoglobin. 
The latter is so minimal that it will not affect 
the cardiovascular function. (p. 626) 


Proctor, C.J., Warren, N.D., Bevan, M.A.J. and Baker-Rogers, 
J. (1991^ 22 _ 

It seems that the main factor in exposure to 
environmental tobacco smoke is living with a 
smoker. Exposure at work, leisure, or travel 
seems to be minor. Overall, exposure to 
airborne nicotine was found _ 3 to be low (mean 
2.3 fig n" , median <0.1 mg m” ). (p. 296) 


RyLandsr-x- R. .. ( 1991 ) 23 

The unimportance of carbon monoxide has been 
further confirmed. ... CO from ETS is not 
important from a health point of view. (p. 144) 
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Schievelbein. H. and Richter, F♦ (1984) 24 

Cardiovascular effects of tobacco smoke have 
been studied in passive smokers far less 
extensively than in active smokers. Under 
real-life conditions, passive smokers inhale 
approximately 0.02 to 0.01 of the amount of 
particulate matter taken up by active smokers. 
Their nicotine concentration in serum is within 
a range that is barely distinguishable from 
the background level. The increase in 
carboxyhemoglobin rarely exceed 1%. In healthy 
subjects heavily exposed to 'tobacco smoke, no 
or only slightly acute effects on the 
cardiovascular system are found. Whether or 
not passive smoking is likely to aggravate 
symptoms in patients with advanced coronary 
heart disease has not yet been unequivocally 
established and requires further investigation. 
From a few studies on occupational groups 
exposed to carbon monoxide (CO) and from 
experiments with animals chronically treated 
with CO or nicotine, the conclusion can be 
drawn that neither CO nor nicotine is likely 
to play a role in the development and 
progression of coronary heart disease in those 
concentrations normally found in passive 
smokers. (p. 626) 


Acute Effects 


PTS exposure — healthy subjects 


Several aspects of cardiovascular function, such as heart 
rate and blood pressure, can be readily measured in laboratory 
studies. Even if short-term changes in such parameters were 
consistently reported following acute exposure to PTS or CO, their 
potential clinical significance is highly uncertain. On the other 
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hand, if the literature does not consistently report important 
acute cardiovascular responses, this further undermines claims of 
a potential relationship between PTS and heart disease. 

A number of studies and reviews have examined potential 
acute cardiovascular responses to either PTS or CO. A sample of 
this literature is cited below, indicating a sizeable body of 
scientific data and opinion questioning a role of PTS or CO in 
such effects. 

Committee on Passive Smoking, Board on Environmental Studies 
and Toxicology (1986) 25 _I_ 

The report reviews studies of possible acute effects of 
ETS on the cardiovascular system in healthy subjects, and concludes 
that there are no significant changes. The report, although 
avoiding a firm conclusion, does express that, for angina patients, 
there is a possible cause for concern about exposure to the CO in 
PTS. 


In summary, for normal young adult males and 
females, no significant acute effects of ETS 
exposure on heart rate or blood pressure have 
been reported, either under resting or aerobic 
conditions. (p. 260) 


Fischer. T,... Weber. A.and Grandiean, E» (1978) 26 

Potential subjective, irritant and physiological (e.g., 
heart rate) effects of PTS were assessed in a laboratory setting. 
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No pulmonary function or heart rate effects were reported. However, 
the authors nevertheless consider PTS a serious problem in view of 
irritant effects, potential effects in sensitive persons and levels 
to which some restaurant and bar employees are exposed. 


Pulmonary function tests should give us an 
indication of eventual bronchial constriction, 
encountered frequently in smokers. In fact, 
our spirometric methods showed no differences 
before and after exposure to smoke. The change 
in heart rate during the test was just as 
insignificant, (uncertified translation, p. 8) 


Harke, H.-P. and Bleichert. A. (1972) 27 

Measurements of electrocardiogram, blood 
pressure, and puls [sic] frequency showed, 
that these parameters were not altered by 
passive smoking. (p. 312) 


Hulka. B.S. f!988t 28 

Studies of acute ETS exposure in healthy 
children and adults have shown no statistically 
significant alterations in heart rate or blood 
pressure either during resting conditions or 
during exercise. Studies of ETS exposure in 
persons with pre-existing atherosclerotic heart 
disease have been inconclusive. Important 
questions about ETS exposure and the induction 
of angina, electrocardiographic abnormalities, 
and cardiac arythmias are unanswered, (p. 537) 


International Collaborative Gr oup (19841 29 

This study examined children (approximately 13 years old) 
from cities in Germany, Cuba, Hungary and the USSR. Two sample 
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groups were compared, one representing the upper 5% and one 
representing the remainder of the blood pressure distribution 
curve. One of the characteristics compared between these two 
groups was parental smoking habits. No significant association 
was reported between the children's blood pressure and parental 
smoking. 


The proportion of smokers among the fathers 
was slightly higher in the lower (55.8%) than 
in the upper group (54.7%); this difference 
was not significant. The proportion of smokers 
among mothers was, however, significantly higher 
in the lower than in the upper group (P<0.01). 
The proportion of smoking fathers was lowest 
in Berlin-Kopenick (46.3% vs. 38.6%) and highest 
in Havana (66.3% vs. 66.7%). The proportion 
of smoking mothers was lowest in Moscow 3 (0% 
vs. 1.4%) and highest in Budapest (29.4% vs. 
32.0%). The mean blood pressure values of the 
children showed no significant association 
with the smoking habits of either parent. (p. 
122 ) 


Pimm. P.E.. R.J. Shephard and F. Sil verman (1978) 30 

It is concluded that in normal subjects the 
magnitude of physiological responses to acute 
exposures is minimal. . . . (p. 201) 


Rummel. R.M.. Crawford. M. and Bruce. P. (13_7_5_I 31 

Heart rate and blood pressure measurements were made on 
17 male and 39 female nonsmoking college students at 5, 10, 15, 
and 20 minutes during exposure to exhaled cigarette smoke in an 
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enclosed room. . . . Measurements were correlated with attitudes 

toward smoke exposure. 

For the entire group of nonsmokers, there were no 
significant changes in heart rate or diastolic blood pressure 
during the smoke exposure, but systolic blood pressure was 
significantly increased at 5 minutes of exposure; at 20 minutes 
of exposure it had returned to preexposure values. 

When results were examined according to nonsmokers 
attitudes, those who "disliked" being exposed had significantly 
greater heart rates than those who were "indifferent" at all 
measurements; blood pressures between the two groups did not differ 
significantly. 

Samet. J.M. (1988) 32 

While these effects [relating to oxygen 
transport, heart and blood pressure increases, 
etc. ] of carbon monoxide and nicotine may impair 
performance, exposures to environmental tobacco 
smoke are generally at concentrations below 
which physiological effects would be expected. 

(p. 12, col. 1) 

Shephard. R.J.. Collins. R. and Silverman. F. (1979) 33 

The responses of healthy men and women were measured 
during exercise performance while exposed to PTS vs. a sham 
exposure. Among several other variables, heart rate was measured. 
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During a preexposure period, those subjects who were to undergo 
PTS exposure had higher heart rates than the sham subjects. 
However, actual exposure was associated with a smaller heart rate 
increase compared to the sham condition. 


The heart rate was higher before the 
experimental than before the sham 
exposures. . . . However, while actually exposed 
to the cigarette smoke both the increment of 
heart rate and the absolute heart rate were 
less than in the corresponding sham exposure, 
(p. 285) 


The authors suggested that these heart rate changes might be 
related to a subjective anxiety or hyperventilation reaction, 
rather than an actual physiological response to PTS. 


Weber-Tschopp. A.. Fischer. T. and Grandiean. E. (1976) 34 

Thirtythree subjects were exposed in a climatic 
chamber to cigarette smoke (side stream) 
produced by a smoking machine. . . . %FEV./VC, 

MMF and heart rate were not significantly 
affected during exposure. (p. 277) 


Weber, A.. Fischer . T. and Grandiean. E. (1979) 35 

In a first study subjects were exposed for 1 
hr to constant cigarette smoke concentrations 
corresponding to 5 or 10 ppm CO. Annoyance, 
subjective eye irritations, and eye blink rate 
increase in both conditions during the first 
30 min of exposure. Respiratory frequency and 
heart rate variability are not altered. (p. 
205) 
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Winneke, G., Plischke, K., Roscovanu, A. and Schlipkoeter, 

ff.-w. 02M11 5 - 

Neither blood pressure-values, nor heart-rates 
or f ingerpulse-volume were influenced by 
exposure to tobacco-smoke. This correspond to 
the fact that nicotine-intake from passive 
smoking is negligible. Depth and rate of 
breathing were not altered either. (p. 353) 

As for carbon monoxide (CO) there was pronounced 
uptake in terms of COHb for the high exposure- 
condition only. In absolut terms, however, 
the measured values correspond to those found 
in non-smoking urban populations, and are well 
below levels considered critical for persons 
with cardio-vascular impairment. (p. 354) 


Winneke, G., Neuf, M., Roscovanu, A. and Schlipkoter, H.-W. 

f!99cn 37 _ 

Physiological measurements were obtained from nonsmokers, 
while they were in an exposure chamber in which another individual 
was smoking. No significant effects were reported for heart rate 
or blood pressure. The authors reported that "cardiorespiratory 
variables were not affected by ETS exposure." (p. 173) 


In taking CO as the basis for comparison our 
cardiovascular findings are consistent with 
those of others, who, at even higher levels of 
ETS-exposure did not observe exposure-related 
increase of either heart-rate or blood-pressure. 
Nicotine-intake at such ETS-levels is likely 
to be too low for cardiovascular changes to 
be expected. (p. 181) 


PTS or CO exposure — angina patients and other compromised 

i gfl jy lflu als_ 
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Claims are sometimes made that PTS, or specifically CO 
in PTS, aggravates cardiovascular disease in people with pre¬ 
existing illness. Such claims typically stem from a limited and 
largely discredited report by Wilbert Aronow that angina patients 
experienced chest pain sooner when exercising in the presence of 
PTS. 38 However, a closer examination of the literature reveals a 
body of data that raises questions about whether PTS, or CO at 
levels reported to be in PTS, has significant adverse cardiovascular 
effects. 


Hinderliter, A.L., Adams, K.F., Price, C.J., Herbst, M.C., 
Koch. G. andSheps. D.S. (1989) 39 _ 

In conclusion, low-level CO exposure is not 
arrhythmogenic in patients with coronary heart 
disease and no ventricular ectopy at baseline. 

(p. 89) 


M cjj i cc q , , V L_ _a.Q d ,Jto Fher, j fc fr ,- (1 . 9 ? _ ? _). 40 

There was no change in the mean oxygen uptake 
at the onset of angina with any intervention. 
. . . These results are in contrast with 
previous reports of the effects of smoking and 
carbon monoxide on exercise performance in 
angina pectoris. However in all of these other 
studies a subjective rather than objective end 
point was used. We suggest that an objective 
assessment is essential and that oxygen uptake 
at the onset of angina is useful and relatively 
easy to measure. 
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Shephard. R. J.. Collins. R. and Silverman F. (1 9,79_1 41 

This study was an attempt to determine if asthmatic 
subjects have an increased sensitivity to PTS exposure. 
Respiratory symptoms, pulmonary function and heart rates were 
measured. Although some slight effects (e.g., a small heart rate 
increase) were reported, these were considered to be of "doubtful 
biological importance" and most likely due to an emotional, rather 
than directly physiological, response to the PTS exposure. 


There was also some evidence of arousal and/or 
emotional excitement, including a slight 
tachycardia (at 80-min exposure, P<0.05) and a 
slight increase of forced vital capacity (P<0.05 
at 90-min exposure). However, dynamic lung 
volumes ... were unaltered. ... Our data 
thus do not suggest that asthmatic subjects 
have an unusual sensitivity tp cigarette smoke, 
(p. 392) 

The physiological changes observed in normal 
subjects during smoke exposure, although 
occasionally reaching conventional levels of 
statistical significance, were of doubtful 
biological importance (Pimm et al., 1978; 
Shephard et al., 1979a). Findings included 
some increase of heart rate and respiratory 
minute volume, probably of emotional origin, a 
tendency of increase in functional residual 
capacity and residual volume in some 
experiments, and small decreases of dynamic 
lung volumes. The asthmatic subjects also 
showed emotional reactions to the cigarette 
smoke, including the tachycardia, and possibly 
the preexposure increase of FRC and TLC. (pp. 
399, 401) 

We would thus conclude that the specific 
sensitivity of asthmatic subjects is not a 
major consideration when determining air quality 
criteria for rooms contaminated by cigarette 
smoke. (p. 402) 
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Sheps, D.S., Adams, K.F., Bromberg, P.A., Goldstein, 
O'Neil. J.J.. Horstman. D. and Koch. G. (1987) 42 _ 

In conclusion, there is no clinically 
significant effect of 3.8% COHb (representing 
a 2.2% increase from resting values) on the 
cardiovascular system in this study. (p. 108) 
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Response to Question 2a(iii) (continued) : 


Adult Respiratory Disease and Symptoms 

The majority of the studies on spousal smoking and 
respiratory disease other than cancer in nonsmoking adults have 
been conducted in the home. Only a few studies have examined the 
possible relationship between reported exposures to PTS in the 
workplace and the respiratory health of nonsmoking adults. 1-6 The 
studies that have been conducted on this issue have reported 
contradictory results. There are also problems with the methodology 
utilized in these studies. For example, one often-cited study 
reported an association between workplace exposure to PTS and small- 
airways dysfunction in adults, 1 but the authors have been 

criticized heavily for questionable data acquisition and analysis. 7- 
15 


Other researchers who have reviewed the reported findings 
concerning the possible relationship between PTS and respiratory 
symptoms and diseases in adults also contend that the results are 
mixed and inconclusive. For example, French researchers, Laurent, 
et al., have commented that purported long-term health effects from 
exposure to PTS are difficult to demonstrate in healthy adults and 
that the results of the epidemiological studies are "sometimes 
conflicting and often open to question." 16 One investigator has 
conceded that "the effect of passive smoking on respiratory 
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infections in adults has not been well characterized and reports 
of its effects on chronic respiratory disease in adults have been 
inconsistent." 17 

In his summary of the studies of respiratory symptoms 
and disease in adults through early 1990, American investigator 
Dr. Philip Witorsch noted that "4 of 8 [reported] an increased 
frequency, 4 of 8 no increased frequency." He stated that, in 
addition to "all of the problems" with the studies, "these results 
are too variable to permit any conclusion of association." 18 As 
his summary demonstrates, the conclusion of the participants at 
the 1983 U.S. National Institutes of Health workshop on PTS 
exposure, namely, that the possible effect from PTS "varies from 
negligible to quite small," is still pertinent. 19 

In addition to inconsistent and variable conclusions, 
confounding factors are not adequately controlled for in these 
studies. The same confounders that reportedly affect studies in 
the home may also play a role in workplace exposure studies. 
Although some of these confounders, such as gas stove usage, may 
not directly apply to the indoor air quality of the workplace, 
exposures in the home to such sources may influence the respiratory 
health status of the populations studied in the workplace. 
Potential confounders for adult respiratory health include gas 
stove usage in the home, 19 " 20 outdoor air pollution, 21-22 
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socioeconomic status,23,19 gamp housing 1 ®»24-25 and exposure to 
various indoor air contaminants. 1 ® 

A Discussion of the Published studies 

In 1980, White and Froeb evaluated the possible effect 
of long-term "passive” smoking and long-term voluntary smoking on 
specific indexes of pulmonary function in 2,100 middle-aged adults. 1 
Eighty-three percent of the subjects held professional, managerial, 
or technical positions, and the remainder were blue-collar workers. 
Subjective reports of exposure to active and "passive" smoking were 
obtained by a self-administered questionnaire. 

Nonsmoking subjects indicated on the questionnaire whether 
smoking was permitted in their working environments. In addition, 
a portable carbon monoxide analyzer was placed on top of the desk 
or in the working area of 40 randomly selected nonsmokers who had 
indicated that they worked in an environment without smoke and 40 
similarly selected nonsmokers who had indicated that the air in 
their working area contained smoke from co-workers. The authors 
reported that "compared with nonsmokers who worked in environments 
where there was no smoking, both the men and the women in the other 
five groups had significantly lower values for FEF 25 to 75 per 
cent and FEF 75 to 85 per cent." Furthermore, the authors suggested 
that "the passive smokers not only scored significantly lower than 
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their nonsmoking counterparts but also fell into the same state of 
impaired performance as the noninhalers and light smokers." 

The White and Froeb study has been criticized for numerous 
reasons. 7-10 For example, a physician at a U.S. medical school 
questioned their use of carbon monoxide as an index of smoke 
exposure, contending that they "do not have reliable estimates of 
the smoke exposure in the environment of their nonsmokers" because 
carbon monoxide is not unique to tobacco smoke. 10 A British 
reviewer shared the physician's view that their findings "relate 
to an index which is contentious and certainly not an accepted 
reliable indicator of an increased health risk." 11 In addition, 
White and Froeb themselves noted that the average values of the 
pulmonary tests of nonsmokers exposed to tobacco smoke "were not 
notably different" from the values suggested as normal by a 
specialist in this area. 12 

Perhaps the most telling criticisms of the study were 
voiced by Dr. Michael Lebowitz of the University of Arizona at an 
annual joint meeting of the American Lung Association/American 
Thoracic Society and in a subsequent letter published in the U.S. 
Congressional Record . 13-14 During a forum at the ALA meeting. Dr. 
Lebowitz stated that he had concluded, from his own extensive 
review of the study and from an interview with White, that the 
study was "improperly designed" from an epidemiological point of 
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view. He noted that there were problems "inherent” in the study, 
including the selection of the study group and the measurement of 
smoke in the workplace. Dr. Lebowitz also expressed concern that 
the statistical significance of the data appeared to depend on the 
unexplained omission of data for 3,000 people who were originally 
included in the study. Based upon these considerations. Dr. 
Lebowitz urged that the study not be used to support the claim 
that PTS affects the lung function of adults in the workplace. Dr. 
Lebowitz again took issue with the White and Froeb study in 1984 
in a paper he presented at the Vienna Symposium on Passive Smoking. 
He contended: 


Even with a biased population, poor study 
design, and incorrect statistical evaluation, 
there were no clear-cut, consistent, medically 
meaningful differences between passive smokers 
and groups of nonsmokers; a corrected 
statistical analysis strengthened this 
conclusion. 15 

In 1984, Kentner, et al., published results of a study 
assessing the possible influence of reported "passive" smoking on 
pulmonary function in 1,351 men and women.^ All subjects were 
white-collar workers, and the majority were employed in sedentary 
office jobs. Each subject filled out a self-administered 
questionnaire, and pulmonary function tests were administered to 
all of the subjects. 
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The authors reported that for one pulmonary function 
parameter, FVC, the values were similar in all five subgroups of 
male subjects. Only the current smoking group differed 
significantly from the three groups of nonsmokers among females. 
Similar results were reported for FEF 25/75 and for FEV^. FEF 75 / 8 5 
values reportedly differed significantly in male ex-smokers and 
current smokers as compared with non-smokers and men reportedly 
exposed to PTS. For MEF 25 / 75 , male ex-smokers differed from both 
male "passive" and current smokers, while female non-smokers and ex¬ 
smokers differed from current smokers. Reported "passive" smokers 
showed essentially no decrease in lung function parameters. The 
authors concluded that "it seems that the passive inhalation of 
tobacco smoke at home or in the workplace by healthy individuals 
probably does not lead to any essential impairment of pulmonary 
function." The authors also reported these findings in 1988 and 
1990 publications . 3-4 

In 1989, Kentner, et al., reported on their investigations 
of pulmonary function in adults reportedly exposed to "passive" 
smoking in the workplace . 5 In the years 1983-1984, they examined 
1,364 employees with healthy lungs from three different companies. 
Information concerning tobacco smoke exposure was taken from a 
standardized questionnaire. 


- 6 - 


Source: https://www.industrydocuments.ucsf.edu/docs/qnwlOOOO 


2046157580 




Bronchopulmonary function was checked with the flow- 
volume curve. The authors again reported that "everyday passive 
exposure to smoke in the office or at home does not cause a 
significant impairment of lung function in adults with healthy 
lungs." The authors also raised the question as to the extent to 
which the reported "passive" smoking-induced impairment by White and 
Froeb and others "is at all relevant pathophysiologically." They 
wrote that "it may be assumed that, under normal, everyday 
conditions, exposure of adults with healthy lungs to passive smoke 
does not lead to relevant pathological changes in the 
bronchopulmonary function in the sense of adverse effects." 

In a 1991 study, White, Froeb and Kulik monitored CO 
levels (as an index of cigarette smoke in the workplace) and 
analyzed diary entries on respiratory symptoms, eye irritation, 
chest colds, and lost days from work due to respiratory illness in 
40 nonsmokers reportedly chronically exposed to PTS in the 
workplace. 6 

Exposure to environmental pollution, smoking and physical 
characteristics were assessed from a self-administered 
questionnaire completed during the course of the study. The self- 
reported PTS exposed subjects met the same characteristics as the 
nonexposed nonsmokers, only they had reported exposures to PTS in 
the workplace for at least one year. To obtain "objective measures 
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of tobacco smoke concentrations, *' a single trained technician 
visited the work site on three occasions. The CO levels were 
recorded continuously for 24 hours. Results from the three days 
were then averaged. 

Each subject responded to a questionnaire developed by 
the American Thoracic Society during one of the three visits. 
The questionnaire solicited information on respiratory symptoms 
including chronic cough, chronic phlegm, breathlessness, chest 
colds and chest illnesses, number of days missed from work due to 
chest cold or chest illness, and eye irritation. 

The authors concluded that "chronic exposure to tobacco 
smoke in the work place produces significant eye irritation and 
increases respiratory symptoms and the incidence of chest colds." 
However, the authors failed to control for various confounding 
factors that might have affected this reported association. For 
example, dietary factors, gas cooking at home, and bioaerosols in 
the workplace were not controlled for in this study. Furthermore, 
carbon monoxide is not an accurate assessment of exposure to PTS 
because tobacco smoke is not the only potential source of CO in 
the indoor environment. 10 Therefore, the authors' conclusion that 
PTS in the workplace has deleterious effects on the respiratory 
health of adults is not justified by the scientific data. 
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Conclusion 


The studies on workplace exposure to PTS and the 
respiratory health of nonsmoking adults are inconsistent in their 
reported results. Furthermore, the single study which reports an 
association between workplace exposure to PTS and small airways 
dysfunction in adults has been heavily criticized for questionable 
data acquisition and analysis. Thus, the data do not support the 
conclusion that PTS exposure in the workplace contributes to chronic 
respiratory disease and symptoms in nonsmoking adults. 
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Response to Question 2a(iii) (continued) : 

Parental Smoking 

While parental smoking studies are not directly related 
to workplace indoor air quality issues, they comprise a large 
proportion of the available studies on PTS, and are often cited by 
those who argue that PTS exposures are associated with respiratory 
disease and symptoms in nonsmokers. However, the scientific basis 
for the claim that PTS is associated with respiratory diseases and 
symptoms in children is difficult to interpret. 

A Discussion of the Published Studies 

While one study on parental smoking examines respiratory 
symptoms or illness such as coughs and colds by questionnaire 
responses from parents, 1 another measures lung function with special 
equipment at a school or health facility. 2 In the U.S. alone, 
according to one report, this has led to a situation in which 
studies of PTS and the respiratory system are "being carried out 
by at least three different groups, are employing different 
populations and methodologies and have led to varying conclusions. 3 

Perhaps not surprisingly, studies of parental smoking, 
each with a different sample size, data collection method, and 
analysis, tend to yield factually incompatible and contrary 
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conclusions. For instance, although certain studies have reported 
adverse findings between parental smoking and respiratory illness 
in children, 4-35 others have observed no significant 
relationship. 1 ' 36-51 After a five-year study of over 400 children, 
for example, a Dutch research group concluded there was "no 
evidence" that parental smoking had an appreciable effect on 
respiratory symptoms in school children. 43 A similar conclusion 
was reached by a group of U.S. researchers, including a critic of 
smoking, who found "no significant relation" between parental 
smoking and respiratory symptoms in a study of nearly 400 families 
with 816 children in three cities. 36 

The contradictory nature of findings on the issue of 
parental smoking is also apparent in the growing number of studies 
examining the relationship between parental smoking and children's 
respiratory or lung function. Although several reports have claimed 
that parental smoking results in decreased pulmonary function in 
children, 8 ' 13-14 ' 32 ' 52-60 others have not, 61-64 including those of 
a U.S. research group who have published a series of studies on this 
subject. 2 ' 65-67 In 1982, for example, the U.S. group showed that 
a comparison of body size with lung function eliminated any reported 
correlation between parental smoking and children's lung function. 2 
Two years later, a reanalysis of data from families in their study 
population again showed that "parental smoking did not have a 
significant effect on children's pulmonary function; smoking habits 
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of others in the household (predominantly siblings) did not have 
any effect either." 66 

Confounding Factors and Other SP-Urces Of B ias 

The authors of studies reporting adverse effects from 
PTS exposures among children concede that their conclusions must 
be viewed with caution because of numerous confounding factors. 
The potential impact of such factors was given special consideration 
in the report from a workshop on PTS sponsored by the U.S. National 
Institutes of Health. 3 After listing numerous such factors, 
including types of heating used, socio-economic status and 
demographic and medical characteristics of the study population, 
the report cautioned "that any study which ignores them will be 
seriously flawed." 

The importance of such factors in evaluating the outcome 
of research on parental smoking is supported by a number of reports 
which have shown that the use of gas stoves in the home may be 
independently associated with respiratory disease 40 ' 65 ' 68-72 and 
impaired pulmonary performance 73-74 in children. One group of 
British researchers acknowledged the possible influence of factors 
such as cross—infection in the home and genetic susceptibility to 
childhood respiratory illness and symptoms. 11-12 More recently, 
researchers in Hong Kong reported "a highly significant correlation" 
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between the frequency of respiratory illnesses of mothers and their 
children. 75 

Other confounding factors independent of parental smoking 
have been reported recently in the literature. For example, studies 
in the United Kingdom have identified damp housing 46 ' 76 " 79 and 
paternal occupation 80 as potential explanatory factors for the 
occurrence of respiratory illness in children. Other recent studies 
have identified outdoor air pollution, 82 " 85 infections transmitted 
during day-care attendance, 49 ' 86 " 87 decreased breast-feeding 88 and 
the use of kerosene heaters and woodburning stoves in the home 89 " 91 
as factors related to childhood respiratory disease. 

The relevance of dampness in the etiology of respiratory 
symptoms in children is supported by current research which links 
dampness with the presence of molds, dust mites, fungi and other 
allergenic microbes. The growth of fungi and molds in the home is 
directly related to respiratory symptoms and sensitization reactions 
in some individuals. 78 ' 92 " 94 Recent investigations report, 
moreover, that exposure to PTS does not increase sensitization to 
common allergens in children. 95 " 96 

Others have conceded that the reliance of such studies 
on questionnaires for information about respiratory symptoms casts 
doubt on their reported findings. In one study that reported a 
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significant association between parental smoking and respiratory 
symptoms, for example, it was noted that even "slight changes" in 
the way the questions were phrased could result "in substantial 
differences in the type of responses one obtains." 14 Similarly, 
another study observed that there was a significant difference in 
the respiratory symptoms reported depending on which parent 
completed the questionnaire. 24 Authors of another study that 
reported adverse effects of parental smoking on the respiratory 
health of children conceded that "since the exposure variables 
used in these analyses were subject to substantial measurement 
error, a more refined measurement of personal exposure is 
required." 29 One researcher who is critical of parental smoking 
has stated that "quantitative assessment of involuntary exposure 
of infants and children to ETS has been very imprecise and probably 
inaccurate." 9 ^ 

Studies utilizing seemingly more objective standards 
such as actual measurements of lung function are also open to 
criticism. Even reviewers of the literature who are critical of 
parental smoking concede that the test-e used in these studies are 
"influenced by a large number of variables." 98 They list age, 
height, and gender of the test subject as well as his or her 
motivation, cooperation, and effort put forth during the test, the 
skill and experience of the operator, and the type of 
instrumentation used as variables that can affect the results of 
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pulmonary function measurements. The reviewers explain that these 
problems are especially important in pulmonary function measures 
taken in children. In 1989, two American co-researchers, Witorsch 
and Witorsch, reported that "it has been shown that mean pulmonary 
performance within a single group of children can vary significantly 
from one spirometry test to the next without any apparent cause" 
and that it "is noteworthy that such statistically significant 
differences are similar in magnitude to most of the small decrements 
in pulmonary function reported in children of smoking parents."®^ 

The shortcomings of studies analyzing the relationship 
between PTS exposure and childhood health were highlighted in a 
1988 report by two U.S. investigators who re-examined 30 such 
studies and evaluated them for their scientific validity. 100 They 
noted that while several studies of adequate scientific design have 
reported a statistically significant relationship between PTS 
exposures and childhood health, "most studies had significant design 
problems that prevent reliance on their conclusions." The authors 
concluded that "many questions remain, and future studies should 
consider important methodological standards to determine more 
accurately the effect of passive smoking on child health." 

Thus, claims that parental smoking plays a causal role 
in the development of respiratory symptoms and reduced lung function 
in children are not scientifically justified. Such claims are 
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typically based upon a single study of a selected symptom (such as 
cough or wheeze). These kinds of studies invariably fail to 
consider nutrition, health habits of the family, and other lifestyle 
variables. Similarly, studies that report reduced lung function 
in children of smoking parents fail to"address the issue of socio¬ 
economic status or the potential role of genetic and family traits 
in pulmonary function capabilities. 64 Moreover, the reductions 
reported in the literature are small and of uncertain clinical or 
biological significance, and are contradicted by a number of studies 
that reportedly have observed no effect of parental smoking on 
children's lung function. 
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Response to Qu estion 2a(iii)—(ccntirmcfll 1 


Asthma 


Asthmatics are sometimes believed to be particularly 
vulnerable to various environmental influences, including PTS, but 
the scientific data in this area are contradictory and inconclusive. 
Most of these studies have been conducted neither in the home nor 
in the workplace but are clinical studies that have potential 
applicability to either setting. There are ten major studies on 
the possible association of exposure to PTS and acute respiratory 
symptoms in adult nonsmokers. 1 ” 10 The studies are inconsistent in 
their reported results, and the authors often fail to adequately 
control for confounding factors. Furthermore, the authors often 
cannot rule out the possibility of psychological factors playing a 
role in the reported reactions of asthmatics to PTS. 

A Discussion of the Published Studies 

A 1981 study by Dahms, et al., reported decreases in the 
pulmonary function of several asthmatics exposed to environmental 
tobacco smoke. 1 However, the study suffers from several obvious 
limitations, including the unrealistic conditions under which the 
subjects were exposed to PTS; they were challenged with high levels 
of smoke in an enclosed smog chamber. In addition, as the authors 
themselves noted, their experiment lacked proper controls, and the 
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effects observed may have been due to psychological, not physical, 


factors. 


Contrary to Dahms, et al., a Canadian group, Pimm, et 
al., observed no systemic lung changes among asthmatics exposed to 
levels of tobacco smoke typically found in public places. 2 Later 
research by the co-authors of this study supports this conclusion. 3 
They reported that respiratory data collected from a group of 
asthmatic volunteers exposed to tobacco smoke "do not suggest that 
asthmatic subjects have an unusual sensitivity" to such exposure. 
Although several volunteers claimed to have experienced wheezing 
and tightness in the chest due to the exposure, the researchers 
determined that the "physiological data give little support to the 
concept of a subgroup with particular sensitivity." They noted 
that these reactions probably were due to the "suggestibility" of 
the subjects. 

The difficulty in determining the impact of psychological 
responses in such studies is clearly demonstrated by the results 
of two reports from Australia. Although a 1985 report by Knight 
and Breslin suggests that short-term PTS exposures are capable of 
inducing reactions in asthmatics, 4 an earlier study co-authored by 
Breslin tends to support the theory that psychological reactions 
may partially explain symptoms observed during such exposures. 5 In 
that study, Breslin and Ing reported that although asthmatics 
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exposed to tobacco smoke complained of subjective symptoms, no 
significant objective evidence of airways obstruction was observed. 

Other studies also fail to provide support for claims 
regarding a relationship between PTS exposure and reactions in 
asthmatics. For example, Wiedemann, et al., at Yale University, 
examined the possible short-term effects of PTS exposure on a group 
of young asthmatic patients and observed no changes in lung flow 
rates. 6 They concluded that such exposures present "no acute 
respiratory risk" to asthmatics. 

Tulane University scientists, Stankus, et al., recently 
assessed the effects of heavy exposure to PTS in a group of self- 
reported "tobacco smoke-sensitive" asthmatics.^ They reported that 
two-thirds of the subjects did not experience significant changes 
in pulmonary function even after heavy, prolonged exposure to PTS, 
and that there was no association between reactions to PTS and 
hypersensitivity to tobacco leaf extract, which is commonly used 
in allergy testing. 

A report by Lebowitz on data from a large-scale 
epidemiological study in the U.S. suggests that PTS in the home 
does not affect symptoms or pulmonary function in either children 
or adult asthmatics, but that dust and pollen in the home apparently 
can provoke such effects. 8 Another group of U.S. researchers, 
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Bailey, et al., also recently reported that exposure to PTS did 
not impair lung function in 263 asthmatic adult subjects.^ A German 
research group, led by Magnussen, reported that one hour of exposure 
to PTS with 20 ppm carbon monoxide did not provoke acute respiratory 

symptoms or changes in lung function in 18 asthmatic adult 

. . . 10 
subjects. 

Conclusion 


The studies available on the reported association between 
adult asthma and exposure to PTS are inconclusive. The studies 
reporting an association suffer from several methodological 
problems. First, confounding factors are not adequately controlled 
for in many of the studies. Second, some of the studies report 
on inadequate sample sizes. Third, psychological factors have 
not been ruled out. Finally, a few of the clinical studies rely 
on unrealistic exposure conditions in enclosed smog chambers. 
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Response to Question 2a(iiit (continued) : 


Alle rgy 


Although some individuals are annoyed by the sight and 
smell of tobacco smoke and a few even report experiencing irrita¬ 
tion, the existence of human allergens in tobacco smoke has not 
been established scientifically. 

A number of research groups have been unable to conclude 
that humans actually experience a true tobacco smoke allergy. 

In 1980, for example, a group of researchers noted that "direct 
evidence that tobacco smoke is immunogenic [capable of evoking a 
specific response] in man is yet to be documented. 1,5 A more recent 
report by this same group affirms this conclusion.® 

Claims about a human tobacco allergy stem primarily from 

studies in which tobacco leaf extract has been reported to cause 

allergic skin responses in some people, usually in those who already 

7—9 

experience allergic reactions to other substances such as weeds. 
However, as an English immunologist pointed out, there are "great 
difficulties" in determining whether positive reactions to tobacco 
leaf extracts are relevant to clinical responses to tobacco smoke . 4 
Although he noted that there may be substances in tobacco smoke 
which could "theoretically" act as such agents, he concluded that 
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'•there is no proof that the specific sensitization to tobacco smoke 


exists." 


It has also been hypothesized that tobacco smoke is 

10—11 

capable of provoking an asthma attack as an allergic reaction. 
However, a Swedish specialist concluded that such results are not 
proof of a tobacco allergy because the'studies, which used tobacco 
extracts, did not differentiate between non-specific and true al¬ 
lergic reactions in evaluating the results of skin tests and 
bronchial provocation. 12 Consequently, he stated, "for the present, 
the question as to whether allergy to cigarette smoke exists or not 
should be kept open." Other research affirms this point. 
Scientists reported in 1988 that tobacco leaf sensitivity was not 
associated with decreased pulmonary function in allergic 

13 

asthmatics. 

Certainly, there appear to be people who may be sensitive 
to tobacco smoke, but personal annoyance and emotional reactions 
should not be confused with genuine allergic reactions. In many 
cases, the individual may be responding to high room temperatures, 
lack of ventilation, or even to the mere sight of tobacco smoke. 
Indeed, Dr. John Salvaggio, the director of an allergic disease 
center in the U.S., has suggested that reported reactions to tobacco 
smoke may be irritative rather than allergic. After reviewing the 
studies on the allergy question, he concluded that "there is no 
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14 

proof that tobacco smoke is allergenic in man." 

Accordingly, it is not surprising that researchers at 

the Mayo Clinic failed to find any evidence of tobacco smoke 

allergies in their tests of subjects who considered themselves 

15 

allergic to tobacco and tobacco smoke. It has been reported in 

other studies that people who claim to be "smoke sensitive" did 

not react more frequently to tobacco leaf or smoke extract than 

13 16 

those who are "smoke resistant." ' 

On the basis of these data, it must be questioned what 
people really mean when they say they are "allergic" to tobacco 
smoke. It may be that they simply do not like the sight and smell 
of tobacco smoke and are interpreting their reaction to mean that 
they are "allergic" to environmental tobacco smoke. But, as has 
been pointed out, such personal reactions should not be regarded 
as true tobacco smoke allergies. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 2a(iv): "What data are available that associate adverse 
health effects with exposure to radon?" 


Summary; 


Radon, a naturally occurring radioactive gas, is ubiquitous in the 
indoor environment. Epidemiologic studies report an increased 
risk of lung cancer associated with the inhalation of radon and 
its radioactive "daughters" in underground miners. Although 
questions remain about radon dosimetry, it has been suggested that 
radon may be associated with an increased risk of lung cancer in 
the general population. Radon levels in buildings may be reduced 
with adequate ventilation. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 2a(iv): "What data are available that associate adverse 
health effects with exposure to radon?" 

R eg p og.se: 


Epidemiologic studies report that the inhalation of radon 

progeny is associated with an increased risk of lung cancer among 

1 2 

underground miners. ' Because elevated radon levels have been 
measured in some residences, it has also been suggested that radon 
exposure may be responsible for between ten and 20 percent of the 
attributable lifetime lung cancer risk in the general population. ' 

Radon-222 is a naturally occurring radioactive gas, 

ubiquitous in both outdoor and indoor environments, produced by 

the radioactive decay (breakdown) of uranium; radon itself decays, 

producing "progeny" or "daughters," which, along with radon itself, 
2 

may be inhaled. Some of the progeny, namely the isotopes polonium- 
214 and -218, have short half-lives, meaning that they may decay 
while in the lungs, emitting alpha particles that then impact on 
lung tissue. Radon progeny have been described as the most 
important source of natural irradiation in the general 
population. 3 ' 6 
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Questions remain about radon dosimetry and lung cancer 

risk. 2 For instance, some have claimed that radon exposure and 

7 

cigarette smoking interact to increase the risk of lung cancer. 
Models of the purported interaction include multiplicative 
(synergistic), additive and submultiplicative models. However, 
Jacobi and Paretzke, using a modified proportional hazard model, 
adapted to account for relevant epidemiological data, concluded 
that the relative fractions of radon-related lung cancer rates 

Q 

could be nearly the same for smokers and nonsmokers. 

With regard to epidemiologic studies, Harley and 

g 

Pasternack wrote that 


[t]he problem of attributable risk where smoking 
and radon daughter exposures are combined cannot 
be resolved at present. . . One recent study 

of Swedish iron miners which has nearly complete 
follow-up to death shows evidence that the 
attributable risk in smoking miners is about 
the same as in nonsmoking miners. That is, 
the 'extra' risk from radon daughters is the 
same whether the individual smokes or not. 


Elsewhere, 


Harley notes that in one miner study 


10 


Radford and Renard found that the excess lung- 
cancer rate in nonsmokers was as high as in 
smokers with equivalent radiation exposure. 
When the actual rate of lung cancer was compared 
with the expected rate, the ratio was higher 
in nonsmokers than in smokers, per unit of 
radiation exposure. 
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Furthermore, in a case-control study of 292 female lung 
cancer cases in the city of Stockholm, Sweden, Svensson and 
colleagues 11 reported a relative risk of 2.2 for lung cancer 
associated with "living in dwellings close to the ground in areas 
with an increased risk of radon emanation." Nevertheless, they also 
reported that smoking habits were not a major confounder of the 
reported association. 

Moreover, at least one animal inhalation study reported 

that the incidence of lung tumors was less in beagle dogs exposed 

12 

to cigarette smoke and radon progeny: 

[C] igarette-smoke exposure, under the conditions 
of the experiment, had a mitigating effect on 
radon-daughter-induced respiratory cancer in 
dogs. 

(Four groups of dogs were exposed as follows: to radon, radon 

daughters, and uranium ore dust; to radon, radon daughters, uranium 

ore dust and cigarette smoke; to cigarette smoke only; or to room 

air.) The authors proposed that increased mucus production in the 

smoking dogs was the best explanation for the small number of 

13 

respiratory tumors in that group. 

With regard to "passive" tobacco smoke (PTS), it has 
been suggested that PTS can affect the dosimetry of indoor radon 
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14 

by modifying the behavior of its decay products (progeny). 
Because airborne particles (e.g., from smoke or dust) provide sites 
for attachment, their presence may reduce the "unattached" fraction 
of radon progeny, i.e., the free ions produced in the decay process. 
(The "attached" fraction consists of progeny present on larger 
(around 130 nm; 1 nm equals 1/1,000,000,000 of a meter, or 
approximately 4/100,000,000 of an inch) airborne particles.) 
Because the progeny in the "unattached" fraction are around 3 nm 
in size, they are thought to deposit more efficiently in the 
respiratory tract, particularly in the bronchial rather than the 

pulmonary regions. It has been estimated that the dose reduction 
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when PTS is present in the air may be as much as 35%. Moreover, 

[A] combination of many factors have to be 
considered when calculating the uptake and 
retention of various pollutants, and . . . 

airborne concentration information is simply 
insufficient to properly develop population 
risk estimates. Added to this, individual 
differences in physique, breathing pattern, 
deposition, clearance and metabolism may also 
occur. 

In a recent study, Stebbings and Dignam measured total 
radon body burden (i.e., the level of external and internal radon 
contamination), and reported a "clear negative association between 

current smoking and the presence of high radon daughter 
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contamination levels" in their study subjects [emphasis added]. 
The authors noted: 
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This does not directly support the relationship 
assumed in the current literature that passive 
smoking increases lung dose -by increasing the 
equilibrium ratio. The latter may occur, but 
there may be stronger countervailing factors, 
such as reduction of superficial plateout. 


Furthermore, the University of Pittsburgh Radon Project 

included over 73,000 radon measurements in homes and reported that 

radon levels tended to be lower in smokers' homes than in 
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nonsmokers' homes. The researchers suggested that smokers might 
tend to open windows more often (i.e., increasing ventilation), 
which could influence radon levels. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 2(d): "Based on observations in your workplace or your 
knowledge from other sources, how much lost work time and decreased 
productivity may be traceable to illnesses relating to poor indoor 
air quality? What is the basis for your estimate?" 


Summary : 


Several studies in the scientific literature on indoor air quality 
suggest that poor indoor air quality is related to lost work time 
and decreased productivity. Insofar as poor indoor air quality is 
associated with inadequate ventilation, the literature indicates 
that an increase in ventilation to rates specified in ASHRAE 
Standard 62-1989 may improve productivity and reduce absenteeism 
rates. The cost incurred in an increase in outdoor air ventilation 
is, according to these authors, offset by increased worker morale, 
productivity and reduced absenteeism. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 2 (d): "Based on observations in your workplace or your 
knowledge from other sources, how much lost work time and decreased 
productivity may be traceable to illnesses relating to poor indoor 
air quality? What is the basis for your estimate?" 


Response : 


A number of estimates and examples of lost work time and 
decreased productivity attributable to poor indoor air quality 
are found in the published literature. For example. Professor James 
Woods has estimated that a 25 percent energy savings in building 
operations (e.g., reduced ventilation) may be out-weighed by the 
loss of anywhere from 2 to 6 minutes per person per day of 
productive concentration. 1 

A 1990 report issued by the United States Air Force 
estimates the following: 2 


The cost of personnel in the Air Force averages 
about $250.00 per square foot per year. The 
maintenance and energy costs for all operations 
in a building rarely exceed $7.00 per square 
foot per year. Of the $7.00, no more than 
$2.00 are energy costs. If the unlikely proved 
true and we saved half of all energy costs by 
running closed or minimum fresh air cycles, 
that would be $1.00/sq ft/yr. This is the 
equivalent of seven hours per square foot of 
personnel time. This is less than two minutes 
per day per year. If only two minutes per day 
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productive time is lost, then all energy savings 
are wiped out. Respiratory disease is at least 
1.5 to 3 times more likely in a tight 
environment. Common respiratory infection 
episodes last eight to ten days with one to 
two days of absence being usual. The average 
number of respiratory infections involving 
colds and flu is one per person per year based 
on National Center for Health Statistics data. 
Tight buildings are likely to raise that number 
to between 1.5 and 3.0 episodes per person per 
year. Using the lower figure of one day of 
loss per episode, we have raised the lost days 
from one to between 1.5 and 3 per person per 
year with an average of 2.25 days. This is an 
average increase of 1.25 days. By this measure 
alone we have lost 10 hours, three more than 
is required to put us in the deficit column. 
Three of the days of infection are likely to 
suffer from reduced productivity by at least 
20% for a total of 60% of a day. Cost is now 
1.85 excess days lost; 1.85/220 = 0.84% x 
$250/sq ft/yr = $2.10/sq ft/yr. This cost 
already exceeds the savings possible by running 
the air handler with inadequate fresh air by 
2.1 times. This analysis does not begin to 
address the losses due to aggravation of pre¬ 
existing problems such as asthma and allergies, 
the cost of other diseases known to result from 
improper maintenance and operation of air 
handlers, the loss in productivity due to 
irritant effects of poorly controlled 'comfort' 
parameters or the losses due to the social 
atmosphere surrounding the problems generated. 
The actual savings from running closed cycle 
are even less than the generous $1.00 we 
allowed. It is usually necessary to increase 
total outside added air from roughly 10% of 
total flow to obtain adequate fresh air and 
control C0 2 to appropriate levels. If all of 
the $2.00 were going to climate control, this 
represents only 20 cents rather than a dollar 
in savings. Since this is so, the actual 
relative loss from increase in infections is 
$2.10/0.20 = 10.5 times the possible energy 
savings if all energy is used for heating. 
This is a poor bargain. 


- 2 - 


Source: https://www.industrydocuments.ucsf.edu/docs/qnwlOOOO 


2046157629 




In testimony before the United States Congress in 1991, 
a representative from the Sheet Metal and Air Conditioning 
Contractors National Association, Inc., (SMACNA) reported on a 
study conducted in which building energy cost simulations at two 
levels of ventilation were evaluated. In the study, outside air 
intake was increased 50 percent and the estimated increase in energy 
cost was $1,800.00 on an annual basis. According to SMACNA, the 
same study "compared the cost of absent or sick workers affected 
by unhealthy ventilation and concluded that increased ventilation 
cost 1/135 of the cost of absent and sick employees." 3 

In another 1991 publication, Mr. Peter Binnie describes 
a hypothetical situation where energy costs for maintaining 
acceptable IAQ are considered in terms of employee absentee rates. 
He writes: 4 


Consider the following situation. In a typical 
building of 100,000 square feet, the move from 
20 cubic feet per minute (10 litres per second) 
of fresh air per person down to, say, 5 cubic 
feet per minute (2.5 litres per second) per 
person may on average result in cost savings 
of perhaps $20,000 per annum. This could 
represent a 40% savings in the energy costs 
associated with ventilation,' or 10-15% of the 
building's overall energy budget. Everyone in 
upper management would be pleased, and one can 
be certain that future years' budgets would be 
reduced to reflect the actual costs of this 
first year. Thus, the building is now doomed 
to function with no more than 5 cubic feet per 
minute (2.5 litres per second) per person. As 
HBI, ASHRAE and many others have found, this 
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action results in unacceptable indoor pollution 
and increased absentee rates. 

In the United States and Europe, offices are 
commonly staffed with a generous average of 
150 square feet of space per employee. Thus, 
in the hypothetical building of 100,000 square 
feet, there would be 67 staff. If they are 
paid the minimum wage of $15,000 per annum, 
the payroll bill would reach $10 million per 
annum. This means that every 1% of absenteeism 
would cost $100,000 per annum. Surely a 
decision to save $20,000 per year on energy 
that results in reducing worker productivity 
and increasing absentee rates involving hundreds 
of thousands of dollars in costs is poor 
business judgment. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 3(a): "What correlation, if any, can be made between 
symptoms presented and IAQ complaints and type of causative agent? 
For example, are certain symptoms more indicative of exposure to 
chemical contaminants as opposed to biological contaminants? Please 
give examples. 

(b) If such a correlation has been made, how effective is this 
information in identifying sources of contaminants?" 


Summary : 


Four large databases on sick-building syndrome investigations, 
including databases from NIOSH, Health and Welfare Canada, T.D. 
Sterling and Associates, Ltd., and Healthy Buildings International, 
do not reveal significant correlations between IAQ complaints and 
symptoms and specific types of causative agents. In over 50 percent 
of all sick-building cases, symptoms and complaints are abated by 
increasing ventilation to levels comparable to those specified in 
ASHRAE 62-1989. In addition, the four databases indicate that 
complaints and symptoms can be correlated to tobacco smoking in 
only two to four percent of all sick-building investigations. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 3(a); "What correlation, if any, can be made between 
symptoms presented and IAQ complaints and type of causative agent? 
For example, are certain symptoms more indicative of exposure to 
chemical contaminants as opposed to biological contaminants? Please 
give examples. 

(b) If such a correlation has been made, how effective is this 
information in identifying sources of contaminants? H 

Response : 


The scientific literature contains a number of studies on 
"sick building syndrome," a condition which gives rise to a number 
of complaints, including headaches, nausea, coughs, sore eyes and 
breathing difficulties. Research also indicates that this complex 
pattern of symptoms is commonly reported in modern office buildings 
whether or not smokers are present. 2 f 3 » 4 » 5 > 7 ' 8 

The reported findings of several Canadian investigators 
demonstrate this point. In 1983, two of these researchers reported 
on their extensive review of over 150 indoor air quality evaluations 
of office buildings compiled by U.S. government agencies, univer¬ 
sities and others. 5 After examining the data collected during these 
evaluations, they concluded that smoking did not significantly 
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affect either indoor atmospheres or the frequency of worker 
complaints and symptoms: 

The review of available studies does not provide 
any objective evidence that either pollution 
levels or patterns of health related complaints 
differ in some remarkable way between locations 
with or without smoking restrictions. 

They did observe that "inadequate" ventilation creates conditions 
"where discomfort and illness result irrespective of whether or 
not smoking is permitted." These observations were reaffirmed in 
reports published in 1987 and 1989. 4 ' 6 In their 1989 report, the 
researchers noted that smoking was related to complaints in only 12 
of 408 (less than three percent) of the building investigations 
included in the database. 

Government investigators with Health and Welfare Canada 
(HWC), in their report on 94 building studies, also noted that 
only five percent of the complaints were attributable to indoor 
constituents such as photocopy machine emissions and PTS.^ In a 
1990 update, these investigators reported on data from a total of 
1,362 building investigations. Inadequate ventilation was 
identified as a problem in 52 percent of the buildings. 7 

Similarly, researchers with the U.S. National Institute 
of Occupational Safety and Health (NIOSH), in a review of 203 air 
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quality investigations of government and business offices, schools 
and health care facilities, concluded that tobacco smoke played a 
contributing role in only four (two percent) of the building 
complaints investigated. 1 A large majority of the complaints were 
traced to general building contamination and inadequate ventila¬ 
tion. Recently, NIOSH officials reported on an additional 326 
building investigations conducted by the agency through 1988. 8 Over 
one-half of the investigations revealed inadequate ventilation as 
the source of complaints. 

In 1988, a representative of a U.S. firm specializing in 
the maintenance of office air conditioning and heating systems 
reported on 223 individual indoor air quality investigations of 
publicly and privately owned office buildings. 2 As in the NIOSH 
investigations, PTS was implicated in only four percent of the 
buildings investigated. He stated that the majority of indoor air 
quality problems in modern office buildings may be traced to 
inadequate fresh air circulation and to poorly maintained 
ventilation systems which act as breeding grounds for fungi, 
bacteria and other contaminants. He also suggested that visible 
tobacco smoke ought to be considered a symptom, rather than a cause, 
of general indoor air quality problems, in that PTS is often the 
only visible sign that a ventilation problem exists. 
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In 1990, investigators from the same firm reported on a 
survey of 26 commercial office buildings in 20 cities in 
Switzerland. 9 Unacceptably low ventilation rates were reported in 
more than half of the buildings investigated. PTS was associated 
with complaints in only six buildings, all of which also were 
affected by inadequate ventilation. Acceptable ventilation rates, 
according to the researchers, resulted in low levels of PTS 
constituents. 

It is perhaps understandable, given the easy recognition 
of PTS, that persons experiencing sick building symptoms tend to 
blame PTS. Indeed, researchers have indicated that the mere 
visibility or presence of tobacco smoke may provoke claims that 
PTS is the cause of reported symptoms and complaints. 10 ' 11 However, 
removal of PTS through smoking bans may serve only to divert 
attention from more basic, underlying indoor air quality problems. 
As one commentator pointed out: "Removing the smoker entirely, 
then, may not affect health and comfort problems in 95% to 98% of 
sick buildings." 12 

Other published studies in the literature tend to support 
conclusions from the four major databases on sick building syndrome. 
For example, in 1989, Hedge, et al., reported on an investigation 
of indoor air quality and health complaints in two office buildings 
with different ventilation systems. 13 While the researchers noted 
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that self-reports of exposure to PTS were associated with an 
increase in perceived symptom prevalence, they also observed that 
no significant correlations between PTS constituents, as measured 
in the office areas, and symptom prevalence could be found. 

A 1991 report by Hawkins and Wang 14 ranked a number of 
variables related to self-reported symptoms of sick building 
syndrome. Those variables included (from "most frequently" to 
"least frequently" reported): "humidity," "satisfaction with work," 
"active smoking," "gender," "exposure to PTS," "office light," and 
"doing professional work." They concluded: 

Building Sickness Score was associated with 
many factors. Sick building syndrome symptoms 
are influenced by multiple variables of which 
the environmental factor of humidity and the 
psychological factors of work, sex, and 
occupation are important. 

In another 1991 report, Hedge, et al., observed that "in 
an ongoing study of the effects of smoking policy on IAQ and SBS 
in air conditioned offices, no evidence of substantial IAQ 
differences have been found in nonsmoking open plan offices in 15 
buildings with various kinds of restrictive smoking policies or 3 
buildings that prohibit smoking. To date, 3,155 workers in these 
offices have been surveyed and results show that, contrary to 
expectations, workers in the smoking-prohibited buildings on average 
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report more symptoms than in those buildings with a restrictive 

15 

smoking policy.” 

The same investigators also noted that other research by 
Valbjorn, et al. in 1990 "found that samples from supply ducts in 
13 ventilation systems contained from 70 to 6,200 viable fungi per 
gram of dust and from 50 to 5,000 viable bacteria per gram of dust. 
Samples from ventilation filters also contained 70 to 3,400 fungi 
per gram of dust and 100 to 6,700 viable bacterial per gram of 
dust. Dust in ventilation supply ducts was found to be similar to 
that sampled from the floor. Ghazi (1990) reports that removal of 
dust mite feces from carpets in an office resulted in a 25% 
reduction in SBS symptoms.” 15 

In 1983, Sterling and co-workers reported on a number of 
sick building investigations in which symptoms were directly related 
to (1) detergent residues, (2) fibrous glass dust from duct work, 
(3) formaldehyde off-gassing from insolation, (4) photo-chemical 
smog formation and (5) viable organisms located in duct systems, 
cooling towers and humidification chambers. 16 

Indoor air quality in schools has recently become an 
issue of considerable concern. In 1989, Helsing and co-workers 
reported the results of an IAQ investigation in a school. 17 They 
reported that "there was an insufficient fresh air supply to some 
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classrooms, and a large percentage of students exhibited classic 
symptoms of Sick-Building Syndrome, i.e., headache, eye burning, 
fatigue. Correcting the ventilation problems resulted in reduction 
of symptoms to a level approximately equal to that of students in 
other schools in the county." 

Similarly, investigations by Hanssen (1987) 18 and Beller 
(1989) 19 reported that low air exchange rates in combination with 
installation of new building materials was the main cause of 
complaints in the schools they investigated. 

Norback and colleagues have published a number of 
investigations on sick building syndrome. In a 1987 report, the 
researchers compared groups of individuals reporting SBS symptoms 
and noted that while "SBS-symptoms were not uncommon among non- 
exposed reference groups, a remarkable over frequency of SBS- 
symptoms were demonstrated among the SBS-groups in this 
investigation." 20 Neither atopy (a predisposition toward the 
development of allergies) nor smoking habits could explain their 
observation. In a 1989 follow-up report, the researchers reported 
that "the sick building groups did not differ from the reference 
groups with regard to other factors such as mean age, smoking 
habits, atopy frequency, work stress, or work satisfaction." 21 In 
still another investigation, the research group reported on a sick 
building investigation in which the removal of wall-to-wall carpets 
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resulted in a decrease in reported systems to a level similar to 
those in individuals without previous or current exposure to 
carpeting. 22 

A 1989 report by Dr. James Woods assesses 30 cases of 
"problem buildings" investigated by the Honeywell Corporation since 
1986. 23 Woods' research indicates that 75% of the buildings 
investigated had inadequate outdoor supply air intake. Similarly, 
75% of the buildings had inadequate air distribution to occupied 
spaces, and 75% of the buildings suffered from inadequate 
maintenance protocols. 


Kim (1990) summarized investigations of 105 problem 
buildings by Clayton Environmental Consultants. She wrote: 24 


In a survey of 105 problem buildings, Clayton 
found that 53 percent had maintenance problems, 
49 percent had operational problems (such as 
improper handling of control equipment), and 
33 percent had design problems. Mechanical 
engineers evaluated the HVAC* systems in 70 of 
the buildings, in which they found that 75 
percent had maintenance problems, 70 percent 
had operational problems, and 47 percent had 
design problems. Of the 105 buildings, 95 
were sampled for contaminants. Of these 28 
were found to have problem levels of microbial 
contaminants, 26 had volatile organic compounds, 
and 13 had combustion products. 


In 1987, Burge and co-workers reported on symptoms of 
building sickness among 4,373 office workers in 42 different office 


- 8 - 


Source: https://www.industrydocuments.ucsf.edu/docs/qnwlOOOO 


2046157642 



buildings and under 47 different ventilation conditions in the 
United Kingdom. 25 They reported that the most common work-related 
symptoms were lethargy, blocked nose, dry throat and headache. 
These symptoms increased substantially once the supply air was 
either chilled or humidified. In a similar study in Denmark, Skov 
and colleagues examined sick building syndrome reports in 4,369 
office workers. 26 Their research indicated that indoor climate 
perception was strongly related to the prevalence of SBS symptoms. 
Lifestyle factors were only weakly associated with the reporting 
of symptoms. 

Canadian researchers recently reported results of a 
building investigation which included measurements of temperature, 
humidity, dust, nicotine, formaldehyde, volatile organic compounds 
and C0 2 . 27 Occupants of the building complained of poor indoor 
air quality and questionnaire evaluation revealed a substantial 
number of complaints about unsatisfactory thermal comfort, dry 
air, drowsiness and eye irritation. However, all measured 
parameters, including temperature and humidity, were within accepted 
comfort and exposure guidelines. The authors were unable to 
correlate any single measured environmental parameter with 
complaints and symptoms. They concluded that their investigation 
"showed that complaints reported by the occupants were associated 
with perceived rather than measured levels of indoor environmental 
parameters." 
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In s umma ry, reported exposures to PTS have been directly 
associated with sick building syndrome complaints in only 2 to 4 
percent of the buildings investigated. 1-8 Because it is easily 
identifiable in the indoor environment, PTS is often blamed for IAQ 
problems. However, recent research by Winneke and colleagues 
suggests that an individual who is predisposed to annoyance from 
PTS will be more likely under experimental exposure conditions to 
respond with annoyance symptoms. 11 A NIOSH psychologist, 
Dr. Michael Colligan, offers an explanation for this kind of 
response. He writes: 28 


It appears then, that the individual is 
sensitive to fluctuations in the functioning 
of the autonomic nervous system. When perceived 
changes in his subjective state are 
understandable, e.g., 'I have an allergy,' 
'I've been under a lot of pressure to met a 
deadline,' 'I'm worried about my teenager,' an 
individual can initiate various coping 
strategies to deal with the causes. When the 
origins of the experienced distress are vague 
or unclear, however, an individual starts 
searching around for salient cues. If the 
environment provides a plausible cause in the 
form of a pungent odor or dense, stuffy air, 
then an individual can conclude, rightly or 
wrongly, that the poor quality of the 
environment is responsible for his physical and 
psychological discomfort. Notice that this 
process can occur independently of any specific 
toxic effects the environment might have on 
the individual and irrespective of the 'real' 
cause of the autonomic arousal. All that is 
required is that an individual experience 
autonomic arousal in response to a subtle or 
unidentified stressor or combination of 
stressors. Cues provided by the environment 
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in the form of noxious odors, visually 
* detectable particulates or dust, or humid, 
stuffy air, may suggest to an individual that 
his discomfort is a toxic response to an 
airborne pollutant. That environment then 
becomes a source of threat to the individual, 
which in turn may generate more autonomic 
arousal and anxiety. 


11 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 3a 

Appendix: Press Reports of "Sick Building Syndrome" 

The attached Appendix volumes contain press reports of 
specific incidents of "sick building syndrome." Complaints from 
occupants in these buildings have been traced to a number of 
sources, including: high levels of volatile organic compounds, 
bacteria, mold, spores, plumbing, roof and air conditioning leaks, 
high heat, excessive humidity and general unsanitary conditions. 
Consistent with NIOSH data, few, if any, complaints were related 
to tobacco smoke. In fact, smoking is prohibited in many of these 
buildings. 

Occupants reported symptoms and complaints ranging from 
allergies and malaise to pneumonia and death. In some cases, the 
cause was never actually identified, yet building occupants 
continue to experience symptoms. Some workers have been forced 
to change employment or were unable to continue working at all. 

The attached reports represent but a small sample of 
affected buildings in the U.S. Building types include public and 
private office buildings, schools, hotels, hospitals, courthouses, 
child care centers, retirement homes and even a homeless shelter. 
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For ease of reference, a state-by-state listing of the 
buildings identified in these illustrative, published reports is 
attached. 
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State 

AK 

AK 

AZ 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 


BUILDINGS THAT ARE REPORTEDLY SICK 


C jt , Y 

Anchorage 

Tucson 

Anaheim 

Beverly Hills 

Burbank 

Chino 

Duarte 

El Segundo 

Goleta 

Hayward 

Jackson 

Los Angeles 
Los Angeles 

Oakland 

Oakland 

Poway 

Richmond 

Richmond 

Sacramento 


Volume I 

PvUdjng 

State Office Building 

Indoor skating rink 

Amelia Maldonado Elementary 
School 

Pacific Volt 

The Beverly Plaza Hotel 

Lockheed Corp. 

California Institution for Men 

City of Hope Medical Center 

El Segundo Airport Towers, 
Building C 

Raytheon Co. 

Helen Turner Child Care Center 

Amador County Courthouse, 
District Attorneys Office 

UCLA Medical Center 

Westwood Horizons residential 
facility 

Merritt-Peralta Medical Center 

Alameda County Courthouse 

Midland Elementary School 

Social Security Administration 

Richmond Health Center 

Bateson Building (State Office 
Building) 
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State 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CA 

CO 

CO 

CO 

CO 

CO 

CO 

CT 

CT 

CT 

CT 

CT 

CT 


City 

Sacramento 

San Diego 
San Diego 

San Francisco 
Stanford 

Sunnyvale 

Westwood 


Castle Rock 

Denver 

Lamar 

Rocky Flats 

Westminster 

Bristol 

Hartford 

Hartford 

Hartford 

New Britain 

New Haven 


Pvilfliaq 

Twin Towers — State Office 
Buildings CA Depts. of Health 
Services & Social Services 

San Diego County Courthouse 

Income Property Group Office 
Park Building 

Bancroft-Whitney Co. 

Stanford University Medical 
Center 

Lockheed Missile and Space 
Co. 


Wadsworth Veterans 
Administration Medical Center 

Lakeside Village Condominiums 

Susquehanna Building 

Douglas County School District 
Administrative Offices 

Federal Building 

Best Western Cow Palace 

Rocky Flats Nuclear Weapons 
Plant (U.S. Department of 
Energy) 

City Pool 

Police - Court Complex 
Bulkeley High School 
One Myrtle Street 
U.S. Post Office 
New Britain High School 
Hospital of St. Raphael 
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Building 


State 

city 

CT 

New Haven 

CT 

Stamford 

CT 



DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

DC 

FL 

FL Bartow 


Yale Medical School, Dept, of 
Epidemiology and Public Health 

West Main Street Shelter 

Connecticut insurance company 

Volume II 

EEOC Headquarters 

U.S. Dept, of Interior 

U.S. Information Agency 

General Services Administration 
Building 

White House 

SSA Payment Center 

Parklawn Building, U.S. Dept, 
of HHS 

Madison Building, Library of 
Congress 

EPA Headquarters Waterside 
Mall 


U.S. Housing and Urban 
Development Building 

Frances Perkins Building, U.S. 
Labor Dept. 

Hubert Humphrey Office Building 

National Museum of American 
History, Smithsonian 
Institution 

South Florida Savings & Loan 
Polk County Courthouse 
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State 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

FL 

GA 

IL 


City 

Deerfield Beach 
Ft. Lauderdale 
Ft. Lauderdale 
Ft. Lauderdale 
Ft. Lauderdale 
Ft. Lauderdale 
Ft. Lauderdale 

Gainesville 

Kissimmee 
Lauderdale Lakes 
Lauderhill 

Oakland Park 

Pensacola 

University Station 

West Palm Beach 
West Palm Beach 

Ybor City 


Atlanta 

Chicago 
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Building 

House of Insurance 

Broward County Hospital 

South Florida Savings Bank 

Broward County School 

Broward County Library 

Paragon Building 

Broward County Airport Control 
Center 

Veterinary School, Univ. of 
Florida 

The Hyatt - Orlando Hotel 

Lauderdale Lakes City Hall 

Lauderhill Mall, State of 
Florida Offices 

Northridge Medical Plaza, V.A. 
Clinic 

Escambia County Dept, of Public 
Health 

John and Grace Allen 
Administration Building 
University of South Florida 
City Hall 

Palm Beach County Governmental 
Center 

Lozano Building 
Hillsborough County 
Environmental Protection Commi¬ 
ssion 

101 Marietta Tower Bldg. 

Wrigley Building 
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State 

City 

Building 

IL 

Chicago 

Social Security Administration 
Bldg. 

IN 

Evansville 

St. Mary's Medical Center 

IN 

Indianapolis 

Methodist Hospital 

IN 

Russiaville 

West Elementary School 

IN 


Indiana office complex 

IA 

Iowa City 

University of Iowa Hospitals 

IA 

Ottumwa 

Wapello County and Iowa Depts. 
of Human Services Building 

KS 

Belleville 

Agricultural Stabilization and 
Conservation Services; Soil 
Conservation Service USDA 
Agencies 

KS 

Wichita 

Pioneer TeleTechnologies 

KY 

Bowling Green 

Richardsville Elementary School 

LA 

Baton Rouge 

Pleasant Hall, Louisiana State 
University 

LA 

Bogalusa 

Winn-Dixie Grocery Store 

ME 


Maine Department of 
Transportation 

MD 

Bethesda 

Bethesda Naval Hospital 

MD 

College Park 

University of Maryland 

MD 

Hagerstown 

Western Maryland Center State 
Hospital 

MD 

Rockville 

U.S. Public Health Service 
Building 

MD 

Waldorf 

Thomas Stone High School 

MD 

Woodlawn 

U.S. Health Care Financing 
Administration, Meadows East 
Building 
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State 

City 

Pu.ild.i.h.q 

HO 

Woodlawn 

City Office Building 



Volume III 

MA 

Andover 

West Elementary School 

MA 

Boston 

Hetropolitan State Hospital 

HA 

Boston 

Cambridge Rindge & Latin High 
School 

HA 

Norwood 

Polaroid 

HI 

Detroit 

Hadison Center (Court Building) 

HI 

Detroit 

Airport Hilton Inn 

HI 

Pontiac 

Oakland County Complex 

HO 

Centralia 

Temple Industries Inc. 

HO 

Jefferson City 

Truman State Office Building 

HT 

E. Helena 

Tri-Valley Credit Union 

Building 

NE 

Lincoln 

Federal Building 

NV 

Carson City 

State Capitol Building 

NV 

Lake Tahoe 

Harvey's Wagon Wheel 

NH 

Concord 

Beaverbrook Elementary School 

NH 

Nashua 

New Searles Elementary School 

NJ 

Atlantic City 

Bally's Park Place Hotel and 
Casino 

NJ 

Flemington 

Hunterdon Central Regional 

High School 

NJ 

Hahwah 

Hunicipal Offices 

NJ 

Hahwah 

Ramapo College lO 


- 6 - 


Source: https://www.industrydocuments.ucsf.edu/docs/qnwlOOOO 


2046157656 




State 

City 

NJ - 

Red Bank 

NM 

Albuquerque 

NY 

Albany 

NY 

Brooklyn 

NY 

Hudson County 

NY 

NYC 

NY 

NYC 

NY 

NYC 

NY 

Rochester 

NY 

Rochester 

NY 

Schenectady 

NY 

Wappingers Falls 

OH 

Cincinnati 

OH 

Cincinnati 

OH 

Cincinnati 

OH 

Columbus 

OH 

Dayton 

OK 

Muskogee 

PA 

Harrisburg 

PA 

Philadelphia 

RI 

Providence 


P vi34i .nq 

Bell Communications Research 
Building 

Social Security Administration 

Building 8, State Office Campus 
Department of Taxation and 
Finance 

Downstate Medical Center 

Whitney Young Elementary School 

General Services Administration 

New York Times Company 

Brandeis High School 

Eastman Kodak 

Rochester General Hospital 

Wappingers Falls High School 

Van Wyck Junior High School 

Alms & Doepke Building 

Goodall Building 

Office Building 

Northland Terrace Nursing and 
Rehabilitation Center 

Wright Patterson Air Force 
Base 

CH Haskell Building, Oklahoma 
State University 

Sporting Hill Elementary School 

Social Security Administration 

Rhode Island Hospital 
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State 

TN 

TN 

TN 

TN 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

TX 

UT 

UT 

UT 

VT 

VA 

VA 

VA 

VA 

VA 


City 

Nashville 

Nashville 

Nashville 

Nashville 

Austin 

Austin 

Austin 

Dallas 

Dallas 

Houston 

Houston 

Wimberly 

Moab 

Ogden 

Burlington 

Blacksburg 

McLean 

Richmond 

Richmond 

Arlington 


Building 

Tennessee State Museum 

Metro Courthouse 

Nashville Federal Building 

Artista Records Nashville 
Headquarters 

Texas Dept, of Housing and 
Community Affairs 

Austin Hospital 

Texas Board of Pardons and 
Paroles 

Ferrell Center, Baylor Univ. 

Polish Power, Inc. 

Johnson Space Center - NASA 

Judwin Properties Apartment 
Complexes 

Elementary School 

VA Hospital 

State Social Services Office 
Building 

IRS Service Center 

University of Vermont College 
of Medicine 

Cowgill Hall-Virginia Tech 

Franklin Sherman Elementary 
School 

Montrose Elementary School 
Office Building 
USA Today Headquarters 
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State 


VA 

Springfield 

VA 

Suffolk 

WA 

Kettle Falls 

WA 

Monroe 

WA 

Seattle 

WA 

Seattle 

WA 

Seattle 

WA 

Spokane 

WA 

Tacoma 

WV 

Welch 

WI 

Eau Claire 

WI 

Green Bay 

WI 

Milwaukee 

WI 

Milwaukee 

WI 

Port Washington 

WI 

Sheboygan 

WI 

Traux 


g piiainq 

West Springfield High School 

Human Resources Building 

Kettle Falls High School 

Monroe Reformatory, Washington 
Dept, of Corrections 

Harbourview Medical Center 

John Hay Elementary School 

Snohomish County Courthouse 

City Public Safety Building 

Highrise office building 

Mount View High School 

Holiday Inn 

Brown County Mental Health 
Center 

West Milwaukee School District 
809 Building 

Ozaukee County Courthouse 
Plastics plant 

Madison Area Technical College 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 5: "In cases where IAQ investigations have identified a 
bioaerosol as the etiologic cause of a building-related illness: 

(a) Did complaints occur within a specific length of time? 

(b) Were there similarities in symptoms among affected individuals 
which suggested exposure to a specific agent, e.g., Legionella 
pneumophila ? Was the etiological agent identified? 

(c) What laboratory tests were performed to confirm that a specific 
bioaerosol was responsible for health complaints? 

(d) How was the problem resolved?" 


Summary : 


A review of some published case studies of health effects related 
to biological contamination of the indoor environment provides 
some insight into the process of identifying specific biological 
agents related to those health effects. Outbreaks of various 
diseases and illnesses have been correlated with improper 
maintenance or operation of ventilation systems, suggesting that 
proper maintenance and operation could reduce the incidence of 
bioaerosol-related illness. Specifically, Legionella , the causative 
agent of both Legionnaires' disease and Pontiac fever, has been 
detected in cooling towers and water systems. Microbial 
contamination of humidifiers and of previously flooded areas has 
been associated with humidifier fever and hypersensitivity 
pneumonitis. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 5: "In cases where IAQ investigations have identified a 
bioaerosol as the etiologic cause of a building-related illness: 

(a) Did complaints occur within a specific length of time? 

(b) Were there similarities in symptoms among affected individuals 
which suggested exposure to a specific agent, e.g., Legionella 
pneumophila ? Was the etiological agent identified? 

(c) What laboratory tests were performed to confirm that a specific 
bioaerosol was responsible for health complaints? 

(d) How was the problem resolved?" 

Response : 


A review of some published case studies of health effects 
related to biological contamination of the indoor environment 
provides some insight into the process of identifying specific 
biological agents related to those health effects. 

Legionnaires' Disease 

The outbreak which gave Legionnaire's disease its name 
occurred during an American Legion Convention at the Bellevue 
Stratford Hotel in Philadelphia, PA, in 1976. 1 A total of 221 
cases were identified; there were 34 deaths. After a six-month 
investigative process, the bacterium Legionella pneumophila was 
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. 2 

identified as the causative agent from samples of lung tissue. 
The outbreak was linked to airborne dissemination of bacteria via 
the hotel's ventilation system. 1 

A 1978 outbreak of 15 cases of L. pneum ophila pneumonia 
at Baptist Memorial Hospital in Memphis, TN, is also often 
discussed in the literature. 3 ' 4 ' 5 This epidemic coincided with 
the use of an auxiliary cooling unit that had not been used for 
two years. Legionella had proliferated in the tower; when it was 
operated, Leaionella -containinq aerosol drifted into and was 
dispersed by the hospital ventilation system. 

O'Mahony, et al., report on their investigation of an 
English police headquarters building where six cases of 

g 

Legionnaires' disease were reported. They used a case-control 
design to find the main area of the building associated with the 
infection (the cases worked in a communications wing and the 
controls elsewhere in the building). Microbiological investigations 
of cooling system water and sludge implicated cooling tower drift 
and exhaust. Interestingly, sick building syndrome symptoms 
(influenza-like illnesses and other minor complaints) were also 
associated with working in the communications wing. Remediation 
procedures included draining and disinfecting the cooling tower, 
resiting the ventilation system air intake away from the cooling 
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tower exhaust, and eventually switching to an air-cooled ventilation 
system. 


In September 1991, 13 cases (one fatal) of Legionnaires' 
disease were diagnosed among 1,200 employees at a Social Security 
Administration building in Richmond, CA~. 7 Investigators reportedly 
found Legionella in a basement sink, water fountains, elevator 
shafts and two of the building's five cooling towers. One case of 
Legionnaires' disease was also diagnosed in 1991 at the IRS Service 

7 

Center in Ogden, UT. 

Pontiac Fever 


In 1968, during a one-week period, 95 of 100 employees 
contracted a flu-like illness at an Oakland County Health Department 
building in Pontiac, HI. 3 ' 4,5,8 There was an association between 
development of the illness and presence in the building when the 
air-conditioning system was operating. Exhaust from an evaporative 
condenser was found to be located near the intake of another 
ventilation system. At the time of the outbreak, the etiologic 
agent could not be identified, but was eventually traced to 
Legionella , when that organism was identified following the 1976 
Legionnaires' disease outbreak in Philadelphia. This outbreak and 
several outbreaks of Legionnaires' disease have been traced to 
airborne transmission of bacteria. 9 

- 3 - 
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Hypersensitivity Pneumonitis and Humidifier Fever 


Finnegan and Pickering correlate the development of 
hypersensitivity pneumonitis (HP) with the presence of contaminated 
humidifiers. 5 In one case, four of 27 office workers developed 
either progressive dyspnea or the symptoms of HP (intermittent 
chills, fever and shortness of breath while at work). With regard 
to humidifier fever, in one workplace, 12 of 17 workers showed 
systemic or respiratory symptoms after exposure to a contaminated 
humidifier. The symptoms stopped when their exposure to humidifiers 
stopped and re-appeared when exposure began again; therefore, this 
led to the conclusion that the humidifier was the source of the 
causative agent. 

In a 1988 review, Morey and Feeley report on several 
case studies. In one, a large office building had repeated floods 
and other "water disasters." More -.than 25% of the occupants 
exhibited symptoms of humidifier fever. An amoeba ( Acanthamoeba 
polvphaaa ) and a bacterium ( Thermoactinomvces ) were isolated; these 
have been associated with hypersensitivity lung disease elsewhere. 
Nevertheless, because of sampling difficulties, the etiologic agent 
in this case could not be conclusively identified. In another 
case, one occupant of an office was being treated for a respiratory 
infection caused by Pseudomonas aeruginosa . This bacterium was 
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not found in a sample taken after the office portable humidifier 
had been turned off for at least twelve hours. However, a 
"dramatic" elevation in indoor bacteria followed within a few 
minutes after the humidifier was turned on, suggesting that the 
source of the infection-causing bacteria was the humidifier. 

Laboratory tests 

Tests may be performed on samples to isolate specific 
agents. Culture media may be used to isolate individual types of 
organisms, by providing certain nutritional requirements specific 
to the species. Collected aerosols may be examined using antigen 
analysis when a causal organism is strongly suspected and when 
specific antibodies are available, e.g., in the case of HP or 
humidifier fever. Specific analyses for toxins, e.g., endotoxin 
are being developed. 

The Enzyme Linked Immuno-Sorbent-Assay (ELISA) inhibition 

12 

test is useful in identifying airborne allergens. Also, the 

Radioimmunosorbent Test (RAST), an in vitro method, can be used to 

13 

assess allergenicity. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 6: "IAQ investigations conducted by NIOSH indicate that 
some type of biological contaminant was involved in five percent 
of the cases. 

(a) Are there other data available which indicate the prevalence 
of biological contaminants as the cause of adverse health effects? 

(b) Are data available which indicate the likelihood that health 
complaints are related to a specific bioaerosol contaminant? If 
so, please indicate the source of such data.** 


Summary : 


Publicly available statistics indicate that a substantial portion 
(around 40%) of buildings may have biological contamination. Some 
8-10% of pneumonia cases in the United States may be due to 
Legionella , a bacterium often found in water-containing components 
of ventilation systems. Large numbers of individuals may experience 
symptoms of asthma or sick building syndrome, or may become ill 
with colds or flu; such conditions affect their ability to work 
and result in health care and other costs. For instance, some 
researchers estimate that overall costs related to respiratory 
illnesses in the United States may reach into the billions of 
dollars. Bioaerosol contamination of ventilation systems and 
subsequent illness among exposed persons is thus a major concern. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 6: "IAQ investigations conducted by NIOSH indicate that 

some type of biological contaminant was involved in five percent 
of the cases. 

(a) Are there other data available which indicate the prevalence 
of biological contaminants as the cause of adverse health effects? 

(b) Are data available which indicate the likelihood that health 
complaints are related to a specific bioaerosol contaminant? If 
so, please indicate the source of such'data." 

Response ; 

Prevalence of Building Complaints Referable to Bioaerosols 

A recent article in Healthy Buildings International (HBI) 
magazine stated that in Honeywell's Indoor Air Quality Diagnostics 
group's investigation of 51 commercial office buildings between 
1986 and 1990, microbial contamination was considered a factor in 
41% of the cases. 1 Similarly, HBI's own investigation of over 700 
buildings identified 43% with microbial contamination (34% fungal, 
9% bacterial). 

The state of California instituted a telephone log to 

2 

track complaints received by its indoor air quality program. Calls 
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to this program suggested that 16% of building occupants with a 
complaint perceived that biological contamination was a problem. 

Bardana, et al., reference other sources of data on 
building investigations in addition to NIOSH: the Centers for 
Disease Control has investigated 12 building-associated disease 
outbreaks between 1978 and 1981, and the State of Oregon Department 
of Human Resources (Health Division) has investigated 11 since 
1984.^ They also note a number of investigations sponsored by state 
agencies, including the State Department of Transportation building, 
Augusta, ME; the Health Service Center, Sandpoint, ID; the Human 
Services building, Holland, MI; the NBC offices. New York, NY; the 
Gregory Bateson Building, Sacramento, CA; the Social Services 
building, San Francisco, CA; and Oakland High School, Oakland, CA. 

Prevalence of Diseases/Svmptoms Referable to Bioae rosols 

Burge and Hodgson report that 8-10% of community-acquired 
pneumonias are attributable to Legionella . Case-fatality rates 
are approximately 15%, making these bacteria "a major contributor 
to mortality in the U.S.; an estimated 5,000 to 7,000 deaths per 
year.” In the 85% of non-fatal cases, legionellosis has a 
"substantial financial burden through time lost from work and 
additional health care costs." These authors also estimate costs 
related to episodes of viral respiratory disease in the range of 
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150 million work days and $59 billion. With regard to allergic 
asthma, which may be exacerbated by bioaerosols, they estimate 
that 3% of the U.S. population (9,000,000 persons) has this 
condition. Of 135,000 hospital admissions yearly, averaging 8 
days and costing 5,000,000 work days per year, approximately 15% 
are due to allergic disease. Burge and Hodgson find the data on 
HP to be less well-established. Two studies of office workers 
suggested that workers reported symptoms consistent with HP at 
rates of 1.2 or 4%. Similarly, humidifier fever complaint rates 
are reportedly in the area of 2-3%. 

Tamblyn and colleagues recently reported that various 
surveys had reported that the prevalence of nasal problems among 
workers in mechanically—ventilated office buildings was 22—62% and 
cough was 18-41%. 5 In their own survey of four buildings for fungal 
spore content, the prevalence of weekly respiratory and mucosal 
irritation symptoms among 1,627 persons ranged from 24-47%. 

Burge tabulates available statistics on the indoor 
transmission of respiratory diseases.^ She estimates that 
800,000,000 persons suffer a respiratory illness each year (many 
of these influenza and the common cold), with an estimated total 
cost of $24,000,000,000. With the "conservative" estimate that 
10% are due to IAQ, a cost of $750,000,000 is attributed to indoor 
air quality. For Legionnaires' disease, she estimates 20,000 
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community and 200,000 hospital cases each year, with about 36,000 
deaths. 90% would be related to IAQ. Burge also states that at 
least 35,000 deaths per year can be attributed to airborne 
infectious disease; related costs are over $1 billion. Influenza 
results in 400 million days of restricted activity (almost 2 days 
per person per year). 53-71% of infected adults have lower 
respiratory symptoms, resulting in lost work time and 
hospitalization. 


- 4 - 


Source: https://www.industrydocuments.ucsf.edu/docs/qnwlOOOO 


2046157674 





REFERENCES 


1. Anonymous, "Biological Pollutants in the Indoor Environment," 

Healthy Buildings International _Magazine Sept./Oct. 1991: 

10-13, 1991. 

2. Macher, J.M., "Inquiries Received by the California Indoor Air 

Quality Program on Biological Contaminants in Buildings." 
In: Advances in Aerobiology . Basel, Birkhauser Verlag, 275- 

278, 1987. 

3. Bardana, E.J., Montanaro, A. and O'Hollaren, M.T., "Building- 

Related Illness: A Review of Available Scientific Data," 

Clinical Reviews in Allergy 6: 61-89, 1988. 

4. Burge, H.A. and Hodgson, M., "Health Risks of Indoor 

Pollutants," ASHRAE Journal 30: 34-36, 38, 1988. 

5. Tamblyn, R.M., Menzies, R.I., Comtois, P., Hanley, J., Tamblyn, 

R.T., Farant, J.P. and Marcotte, P., "A Comparison of Two 
Methods of Evaluating the Relationship Between Fungal Spores 
and Respiratory Symptoms Among Office Workers in Mechanically 
Ventilated Buildings." In: IAO 91: Healthy Buildings . 

Atlanta, American Society of Heating, Refrigerating and Air- 
Conditioning Engineers, Inc., 136-141, 1991. 

6. Burge, H.A., "Risks Associated with Indoor Infectious 

Aerosols," Toxicology and Industrial Health 6: 263-274, 1990. 


- 5 - 


Source: https://www.industrydocuments.ucsf.edu/docs/qnwlOOOO 


2046157675 




2046157676 


\ 


Source: https://www.industrydocuments.ucsf.edu/docs/qnwlOOOO 



PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 7: "Persons with underlying health problems or chemical 
sensitivities often cannot work in industries where physical 
strength and endurance or exposure to chemicals occur in the normal 
job experience. 

(a) Is there evidence to suggest that these persons are more 
susceptible to developing health effects due to short-term exposure 
to PTS # such as eye and respiratory tract irritation? 

(b) Is there evidence to suggest that these persons are more 
susceptible to developing health effects due to long-term exposure 
to PTS, such as cardiovascular disease and lung cancer?" 


Summary : 


There is a growing controversy in the medical community over the 
nature and extent of a physiological condition known as multiple 
chemical sensitivity (MCS). Conventional physicians and "clinical 
ecologists" disagree on the origins of the alleged sensitivities. 
Many conventional physicians appear to believe that the condition 
may be of a psychological origin. We are unaware of any original 
data on whether people allegedly afflicted with MCS are at increased 
risk of long-term health effects associated with exposure to various 
indoor air constituents. There are reports in the scientific 
literature, however, that people supposedly afflicted with MCS are 
more reactive and sensitive to short-term exposures to a wide range 
of indoor air constituents, outdoor air constituents, food additives 
and water contaminants. Authors of various studies have reported 
that adequate ventilation and focusing on indoor air in its entirety 
will help avoid symptoms of MCS allegedly due to tight building 
syndrome. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question (7) : "Persons with underlying health problems or chemical 
sensitivities often cannot work in industries where physical 
strength and endurance or exposure to chemicals occur in the normal 
job experience. 

(a) Is there evidence to suggest that these persons are more 
susceptible to developing health effects due to short-term exposure 
to PTS, such as eye and respiratory tract irritation? 

(b) Is there evidence to suggest that these persons are more 
susceptible to developing health effects due to long-term exposure 
to PTS, such as cardiovascular disease and lung cancer?" 

Response : 


We are unaware of any studies reporting original 
scientific data on persons allegedly afflicted with multiple 
chemical sensitivity (MCS). This is due, in part, to the fact that 
there is not a widely accepted definition of the condition (e.g., 
as Hileman wrote, "there is a lack of a clear definition of what 
it [MCS] is"). 1 A second author offered the following possible 
definition of MCS: 2 


Multiple chemical sensitivities (MCS) is an 
acquired disorder characterized by recurrent 
symptoms, referable to multiple organ systems, 
occurring in response to demonstrable exposure 
to many chemically unrelated compounds at doses 
far below those established in the general 
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population to cause harmful effects. No single 
widely accepted test of physiologic function 
can be shown to correlate with symptoms. 


Probably the most heated debate, however, centers on 
whether MCS is a psychological condition, a physiological 
condition, or both. 1 ” 2 Hileman wrote the following regarding this 
controversy: 1 


To many traditional allergists and 
psychiatrists, the onset of MCS is due almost 
entirely to psychological factors. Some 
consider the syndrome to be a variant of 
somatoform disorder (the conversion of mental 
experiences into bodily symptoms) or of 
posttraumatic stress disorder. Others say 
that the root problem is an irrational belief 
on the part of the patients that chemicals are 
making them sick. . . Other physicians — and 
these are likely to be clinical ecologists and 
some traditional physicians who practice 
occupational medicine — believe that chemical 
exposures are causing these people to be ill. 
They think so because of common threads they 
see in the clinical histories of these patients. 


Terr wrote the following in her critique of clinical 
ecology theories and practice: 3 


The concept of multiple chemical 
hypersensitivities as a disease entity in which 
the patient experiences numerous symptoms from 
numerous chemicals and foods caused by a 
disturbance of the immune " systems lacks a 
scientific foundation. Published reports of 
such cases are anecdotal and without proper 
controls. There is no convincing evidence for 
any immunologic abnormality in these cases. 
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Diagnostic methods have been shown to be 
unreliable. Diagnosis, treatment, and 
theoretical concepts underlying the purported 
disease are not consistent with current 
immunologic knowledge and theory. As defined 
and presented by its proponents, multiple 
chemical hypersensitivities constitutes a belief 
and not a disease. 


Brodsky wrote the following regarding the continuing 
controversy in the medical field:* 


The clinical ecology subculture, like earlier 
medical subcultures, is the product of patient 
concerns that the medical establishment cannot 
allay by treatment or by reassurance. For 
social and behavioral scientists, it represents 
a 'natural' experiment that can be studied. 
For those physicians who believe that clinical 
ecology is without scientific basis generally 
and/or that its practitioners interpret 
laboratory results incorrectly, it is a 
challenge and an irritant. The clinical 
ecologist-physician feels rejected and the 
victim of bias and unfair attack. The patient 
in this subculture feels that finally he has 
found someone who understands him and is trying 
to help him, but that he must pay the price of 
being disapproved or rejected by his former 
physicians. 


In fact, Hileman wrote that "a large part of the medical profession 
has become so convinced of the ineffectiveness of clinical 
ecologists' therapies that physicians who suggest to patients ideas 
or treatments that are uniquely associated with clinical ecology 
risk being disciplined by their local medical boards." 1 However, 
MCS has been "legitimized in a number of federal and state 
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government regulations and proposed bills." 1 The Social Security 
Administration also recognizes MCS, but the agency requires a case- 
by-case analysis of this illness before it will allow payment of 
disability. 1 


What is MCS? 


Hileman describes MCS as follows: 1 


As a group, people allegedly suffering from 
MCS have a large number and range of symptoms 
they attribute to chemical exposures. The 
complaints are physical and mental and involve 
nearly all the systems of the body. The most 
common symptoms include respiratory problems; 
headache; fatigue; flulike symptoms; mental 
confusion and short-term memory loss; 
gastrointestinal tract difficulties; 
cardiovascular irregularities; skin disorders; 
genitourinary problems; muscle and joint pains; 
irritability and depression; and eye, ear, 
nose, and throat problems. Some individuals 
experience only one symptom, but most have 
more than one. 


She wrote that the "number of chemicals the victims respond to is 
equally wide." Hileman asserts that "in some of these complex 
mixtures it is hard to tell what, if anything, the patient is 
responding to." She stated the following regarding the specific 
circumstances that patients believe caused them to be afflicted 
with MCS: 
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Many patients can identify specific 
circumstances that initiated their illness. 
They say their problems began either after an 
overwhelming chemical exposure, such as a job- 
related chemical spill, or after a new, chronic, 
medium-level exposure, such as moving into a 
new house with significant emissions of 
volatile organic compounds from the building 
materials or beginning to work in a new 
building, often one with poor ventilation. 
Thereafter, the symptoms seem to wax and wane 
with low-level chemical exposures, and when 
exposures are avoided altogether, the symptoms 
abate or disappear. In an informal survey of 
some 6800 persons claiming to be chemically 
sensitive, conducted by a patient group called 
the National Foundation for the Chemically 
Hypersensitive, nearly half of the patients 
say their illness started with a pesticide 
exposure. 


Hileman reports that, in the literature, people with 
MCS can be divided into four categories: 1) industrial workers; 
2) tight building occupants; 3) contaminated communities; and 4) 
individuals. Ashford reports that two general types of exposure 
seem particularly able to initiate hypersensitivity: 1) "A 
massive, overwhelming exposure, such as a chemical spill, a fire 
involving synthetic materials, pesticide spraying, or working with 
chemicals in a confined, unventilated space"; and 2) "Repeated, 
low-level exposure to a complex array of synthetic organic 
compounds, as occurs with combustion products (such as diesel 
exhaust), tight buildings, and soldering." 5 Ashford wrote the 
following regarding "trigger" exposures in MCS: 
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At home, troublesome exposures for the 
• chemically sensitive patient include the gas 
stove, one of the most commonly identified 
triggers of symptoms in these patients; 
combustion products from gas- or oil-fired 
furnaces and space heaters, water heaters, and 
central air heating systems; sponge rubber 
bedding, padding, and upholstery; plastics 
(especially pliable odorous plastics such as 
shower curtains) ; insecticides; perfumes; 
paintings and decorating materials; fireplaces; 
cleaning agents; disinfectants; deodorizers; 
mothballs; cedar closets; newsprint and other 
printed materials; fabrics in clothing, bedding, 
and window coverings, especially synthetics or 
coated fabrics; particleboard; gasoline vapors 
from attached garages; and carpeting and carpet 
padding. Disinfectant liquids and sprays 
containing phenol ics frequently provoke symptoms 
in these patients. 


Ashford asserted that in. the workplace, adequate 
ventilation is very important. 5 He cited a study that compared 
health problems in two office buildings, one fully air-conditioned 
and the other naturally ventilated. The authors reported that 
"sickness was significantly increased in the air-conditioned 
building versus the naturally ventilated building." Ashford also 
discussed the effects of indoor air pollution in the EPA 
headquarters in Washington, D.C. in 1987 and 1988. He reported 
that "an estimated 124 of 2,000 employees exposed to volatile off¬ 
gassing from the carpet became ill, exhibiting symptoms ranging 
from eye, nose, and throat irritation and breathing problems to 
nausea, headache, dizziness, difficulty in thinking, fatigue, and 
increased susceptibility to many exposures formerly tolerated." 
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Cullen wrote the following regarding lack of adequate 
ventilation in office buildings: 2 


Two other important and recently recognized 
clinical syndromes in occupational medicine 
also deserve mention vis h vis MCS: tight 
building syndrome and mass psychogenic illness. 
In the tight building syndrome, now occurring 
in epidemic proportion in modern offices and 
other work places, low levels of irritants 
combine with inadequate fresh-air intake and 
often low humidity to cause irritative symptoms 
often associated with CNS problems such as 
fatigue and poor concentration. 


Mooser wrote that "while some individuals have developed 
MCS following tight building syndromes, the overwhelming majority 
has not." 6 He states that "the incidents are instructive, however, 
in that they provide evidence of the irritant effects of low-level 
exposures, as well as the variability of individual reactivity." 
He also wrote: 


Although the syndrome of multiple chemical 
sensitivities has received increasing attention 
in recent years, data concerning its prevalence 
among the general population is virtually non¬ 
existent. Lack of a common definition as well 
as the variability of symptoms and diagnostic 
criteria hamper this effort. Little data is 
available the characterizes the multiple 
chemical sensitive population, although 
incidence among females appears to be 
considerably higher. Further research is needed 
not only to better characterize the population 
but, more importantly, to evaluate potential 
triggering factors. 
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Levin wrote the following regarding the etiologic considerations 
of "environmental illness": 7 


The potential causal agent must be one that 
can realistically initiate an illness. If a 
patient whose history, physical findings, and 
laboratory results are consistent with a 
diagnosis of environmental illness described 
himself as completely well until he was exposed 
to the second-hand smoke of a single cigarette, 
another potential etiologic factor would be 
sought. If this patient described the onset 
of illness after a single exposure to an 
intensely toxic gas that is associated with 
severe acute symptoms, the toxic gas would be 
a candidate as the causal factor, since this 
is an etiologic agent that can reasonably cause 
disease. 


He also wrote that "adequate ventilation of workplaces, utilization 
of appropriate protective clothing and respirators for workers, 
coupled with appropriate waste disposal techniques, will avoid 
contamination of workers and others with toxic chemicals and the 
spread of problems." 


Summary 


In summary, there are no original data on whether people 
allegedly afflicted with MCS are at increased risk of long-term 
health effects associated with exposure to various indoor air 
constituents. There are reports in the literature, however, that 
people reportedly afflicted with MCS are more reactive and 


- 8 - 


Source: https://www.industrydocuments.ucsf.edu/docs/qnwlOOOO 


2046157685 




REFERENCES 


1. Hileman, B., "Multiple Chemical Sensitivity," C_&„EH July 22: 
26-42, 1991. 

2. Cullen, M.R., "The Worker with Multiple Chemical Sensitivies: 

An Overview," Occupational Me d icine: State __of the Art Reviews 
2(4): 655-661, 1987. 

3. Terr, A., "’Multiple Chemical Sensitivities': Immunologic 

Critique of Clinical Ecology Theories and Practice," 
occupational Medicine: State of the Art Reviews 2(4): 683- 

694, 1987. 

4. Brodsky, C., "Multiple Chemical Sensitivies, and Other 

•Environmental Illness': A Psychiatrist's View," Occupational 
Medicine: State of the Art Reviews 2(4): 695-704, 1987. 

5. Ashford, N.A. and Miller, C.S., "Chemical Exposures: Low 

Levels and High Stakes. Part I. Defining Chemical 
Sensitivity: Chapter 3. Origins of Multiple Chemical 

Sensitivity and Effects on Health," Chemical Exposures 0(0): 
59-84, 1991. 

6. Mooser, S.B., "The Epidemiology of Multiple Chemical 

Sensitivities (MCS)," Occupational Medicine: State of the 

Art Reviews 2(4): 663-668, 1987. 

7. Levin, A.S. and Byers, V.S., "Environmental Illness: A 

Disorder of Immune Regulation," Occupatio nal Medicine:_State 

of the Art Reviews 2(4): 669-681, 1987. 


isS 

O 

C r> 
x? 
O 

- 10 - Oo 

pi 


Source: https://www.industrydocuments.ucsf.edu/docs/qnwlOOOO 




sensitive to short-term exposures to a wide range of indoor air 
constituents, outdoor air constituents, food additives, and water 
contaminants. Authors of various studies have reported that 
adequate ventilation and focusing on indoor air in its entirety 
will help avoid future cases of MCS allegedly due to tight building 
syndrome. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 8: "Some people nay develop an increased sensitivity to 
chemical pollutants, such as found in PTS, during pregnancy or 
treatment with certain medications (Calabrese 1978). What 
additional studies pertain to this sensitivity?" 


Summary: 


Calabrese (cited in OSHA RFI, reference #2) suggests that pregnant 
women and people on certain medications may develop an increased 
sensitivity to a wide-range of chemical substances. We are unaware 
of any other scientific studies regarding these alleged 
sensitivities. Contrary to the question above, Calabrese does not 
appear to implicate PTS per se as a specific agent related to these 
sensitivities. The author states that cadmium, lead, manganese, 
carbon monoxide, organophosphate insecticides, beryllium, fluoride, 
nitrogen dioxide, sulfur dioxide and ozone may potentially be 
associated with sensitivity reactions in some individuals. 
Although a few of these chemicals are reportedly found in tobacco 
smoke, there are numerous potential sources of these chemicals in 
the indoor environment. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 8: "Some people may develop _an increased sensitivity to 
chemical pollutants, such as found in PTS, during pregnancy or 
treatment with certain medications (Calabrese 1978). What 
additional studies pertain to this sensitivity?" 

Response : 


We are unaware of any other published studies that 
examine the sensitivities discussed by Calabrese in 1978. 
Furthermore, Calabrese does not appear to implicate PTS per se as 
a specific agent related to the sensitivities discussed in his 
paper. However, Calabrese does suggest that certain substances, 
including several that are sometimes found in the indoor 
environment, may be associated with sensitivity reactions among 
certain individuals. 

Calabrese discusses developmental factors, genetic 
factors, dietary deficiencies, diseases, and behavioral factors 
that may predispose certain individuals to the possible toxic 
effects of environmental-occupational pollutants. The author 
provided charts of suspected pollutant agents and their possible 
health effects. PTS per se was not listed on these charts. 
Although several of the chemicals listed are reportedly found in 
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tobacco smoke, there are numerous potential sources of these 
chemicals in the indoor environment. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 11: "To your knowledge, have PTS exposures been associated 
with specific adverse health effects in humans?" 

Response : 


See Response to OSHA RFI Question 2a(iii) for a full 
discussion and critique of the literature on PTS exposures and 
reported associations between spousal (and parental) smoking and 
chronic/acute disease endpoints. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 12: "To your knowledge, have PTS exposures been associated 
with specific adverse health endpoints in experimental animals?" 


Summary : 


Animal inhalation experiments using fresh sidestream smoke or 
constituents of sidestream smoke do not support the claim that PTS 
is a pulmonary carcinogen. Sidestream smoke is not equivalent to 
PTS, nevertheless, the two inhalation experiments using sidestream 
smoke that have been published reported no meaningful differences 
in the lung tissue of animals exposed to sidestream smoke and those 
not exposed to smoke. In addition, recent reviews of the literature 
on suspected pulmonary carcinogens have concluded that none of the 
individual constituents in sidestream smoke which are classified 
as potentially carcinogenic have been found to induce pulmonary 
cancer via inhalation in experimental animals. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 12: "To your knowledge, have PTS exposures been associated 
with specific adverse health endpoints in experimental animals?" 

Response ; 


Animal inhalation experiments using fresh sidestream 
smoke or constituents of sidestream smoke do not support the claim 
that PTS is a pulmonary carcinogen. Sidestream smoke is not 
equivalent to PTS, nevertheless, the two inhalation experiments 
using sidestream smoke that have been published reported no 
meaningful differences in the lung tissue of animals exposed to 
sidestream smoke and those not exposed to smoke. In one of the 
studies, German scientists exposed rats and hamsters to very high 
levels of sidestream smoke for a 90-day period; they reported no 
significant physiological effects on the tissues of the animals. 1 
In the second study, researchers from the American Health Foundation 
exposed hamsters to sidestream and mainstream smoke for 18 months; 
they observed no significant increase in lung tumors among the 
animals exposed to sidestream smoke. 2 ' 2 ' 4 

In addition, recent reviews of the literature on suspected 
pulmonary carcinogens have concluded that none of the individual 
constituents in sidestream smoke which are classified as potentially 
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carcinogenic have been found to induce pulmonary cancer via 
inhalation in experimental animals. 5 ' 6 

Positive results reported for skin painting, intra¬ 
tracheal implantation or subcutaneous application in animals are of 
questionable relevance to the mode of exposure (inhalation) for 
PTS. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 13(a): "Have these factors been considered in instances 

where IAQ investigations have failed to identify a specific 
contaminant source? 

(b) If yes, was remedial action taken to improve these conditions? 
Please explain what that action was. 

(c) Did health complaints decline?" 


Summary : 


Sick building investigation databases indicate the important role 
of so-called physical stressors such as temperature, lighting, 
noise, and ergonomics in perceived worker satisfaction with the 
working environment. Job satisfaction, security, and type of work 
also are important factors in perceived worker comfort. Tobacco 
smoke, because it is visible and easily identifiable, is often 
identified as a "stressor" in the work environment. However, 
investigations reveal that reported complaints about tobacco smoke 
may be misdirected and the result of less obvious conditions such 
as lack of ventilation (stuffy air), high temperatures, inadequate 
lighting, overcrowding and uncomfortable working conditions. 
Increased outdoor ventilation, as well as adequate temperature and 
humidity control, have resulted in a decrease in worker complaints 
about IAQ. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 13(a): "Have these factors been considered in instances 
where IAQ investigations have failed to identify a specific 
contaminant source? 

(b) If yes, was remedial action taken to improve these conditions? 
Please explain what that action was. 

(c) Did health complaints decline?" 

Response : 


Sick building investigation databases indicate the 
important role of so-called physical stressors such as temperature, 
lighting, noise, and ergonomics in perceived worker satisfaction 
with the working environment. 1 ^ Job satisfaction, security, and 
type of work also are important factors in perceived worker 
comfort. 9-13 Tobacco smoke, because it is visible and easily 
identifiable, is often identified as a "stressor" in the work 
environment. However, investigations reveal that reported adverse 
response to tobacco smoke may be misdirected and a result of less 
obvious conditions such as lack of ventilation (stuffy air), high 
temperatures, inadequate lighting, overcrowding and uncomfortable 
working conditions. 1-13 Increased outdoor ventilation, as well as 
adequate temperature and humidity control, have resulted in a 
decrease in worker complaints about IAQ. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 14: "If your company keeps records of employee IAQ 
complaints, can you summarize your experience, emphasizing your 
efforts to localize the problem, identify the contaminants, 
determine the adverse health effects, and action taken?" 


Summary : 


Philip Morris retains information on specific IAQ investigations 
that have been conducted, although few IAQ complaints have been 
recorded. To localize potential problems, an investigation usually 
begins in an area where employees have complained of symptoms (e.g., 
eye, nose or throat irritation, dizziness, headache or nausea). A 
preliminary walk-through is conducted, to determine if any ongoing 
processes could be contributing a contaminant to the work area. 
This is followed by a visual survey of the HVAC system in that 
area, to determine the supply and exhaust layout and the quantities 
of air supplied to the work area. The HVAC system is checked to 
ensure that it is operating properly and to determine the percentage 
of fresh make-up air. Air filters and condensate collection pans 
are also examined. When environmental measurements are conducted, 
substances measured may include oxygen, carbon dioxide, carbon 
monoxide, formaldehyde and ozone. 
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PHILIP MORRIS RESPONSE TO OSHA RFI 


Question 14: "If your company keeps records of employee IAQ 
complaints, can you summarize your experience, emphasizing your 
efforts to localize the problem, identify the contaminants, 
determine the adverse health effects, and action taken?" 

Response : 


Philip Morris retains information on specific IAQ 
investigations that have been conducted, although few IAQ 
complaints have been recorded. To localize potential problems, an 
investigation usually begins in an area where employees have 
complained of symptoms (e.g., eye, nose or throat irritation, 
dizziness, headache or nausea). A preliminary walk-through is 
conducted, to determine if any ongoing processes could be 
contributing a contaminant to the work area. This is followed by 
a visual survey of the HVAC system in that area, to determine the 
supply and exhaust layout and the quantities of air supplied to 
the work area. The HVAC system is checked to ensure that it is 
operating properly and to determine the percentage of fresh make¬ 
up air. Air filters and condensate collection pans are also 
examined. When environmental measurements are conducted, substances 
measured may include oxygen, carbon dioxide, carbon monoxide, 
formaldehyde and ozone. 
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